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7.0 AQUIFER MANAGEMENT PLAN

.-f \.

This section presents the aquifer management plan for opeféti"ém_\ of the RA. The purpose
of this section is to provide the reader with an understanding d'f;__a'ciﬁife% \cor_}ditions, the aquifer
hydraulic controls needed to meet the project consent decree recluiremé'hts_,. the recommended
initial groundwater drawdown target values, and the recommended appr\éach to evaluating

system performance and implementing system adjustments (if needed).

7.1 Summary of Hydrogeologic Conditions andthe Extent of Contamination

7.1.1 Hydrogeologic Conditions

The hydrogeologic system in the vicinity of the -iénd.fi;l-l contains four aquifers (two
primary and two secondary) and three aquitards:

® The Upper Sand/Gravel Unit (Unit A) forms the Upper Sand/Gravel Aquifer
when underlain by the Lacustrme Umt (Umt B) and is considered a primary
aquifer. : ) _

® The Lacustrine Unit (Unit B) is the low-permeablhty unit that separates the
Upper Sand/Gravel Unit from the Lower Sand/Gravel Unit and is referred to
as the Lacustrine Aquitard. However, ‘the Lacustrine Aquitard contains
interbedded, saturated sand layers that appear to be hydraulically connected
with the Upper Sand/ Gravel Aquifer.

® The Lower Sand/ Gravel Umt (Unit C) forms the Lower Sand/Gravel Aquifer,
which is a prlmary aqulfer as well as the regional aquifer for the site.

® The Latah Formahon (Umt D) "and the Weathered Latah Subunit (Unit D,),
serve as the aquitard underlying the Lower Sand/Gravel Aquifer at most
locations and (in combmatlon) are referred to as the Latah Aquitard.
However, some low-yield private wells are installed in the Latah Aquitard east
of the landfill, where the Upper and Lower Sand/Gravel Aquifers are not
present. - .

® The Basalt Unit (Unit E) forms a secondary aquifer interbedded with the
Latah Aqultard and i is referred to as the Basalt Aquifer.

® The Gramte Umt (Umt F) serves as the lower boundary (aquitard) to the
regional flow system, although some low-productivity wells are installed in the
upper portion of.this unit.

® The Fluvial Unit associated with the Little Spokane River forms the Fluvial
(secondary) Aquifer. The Fluvial Aquifer receives recharge from the Upper
Sand/Gravel Aquifer and is combined with that unit (as the Upper Aquifers)
for the characterization of constituent distribution (Section 7.1.2).
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Units C, D, E, and F are collectively referred to as the "Lower Aqulfers for evaluating regional
groundwater flow and contaminant distribution, although the L0wer Sand/Gravel Aquifer
(Unit C) appears to be the only one of these units capable of sustamed yleld at high discharge
rates. A NEEREN

The Upper Sand/Gravel Aquifer is unconfined, with a depth to wa-tg_a\r_?about 90 ft below
ground surface in the Landfill vicinity. The thickness of the Upper Sand/ G,r\avel Aquifer varies
from about 8-20 ft along its north-south trending centerline and decreases as it extends toward
the western bluff and eastern hills. Upper Sand-/.(;rav__,el_\_ Aquifer groundwater flow is
predominantly toward the south with velocities rangmgfrom 5-7 ft/day (Landau Associates
1991). A groundwater elevation contour map for the ‘Upger"iSand/ Gravel Aquifer is shown on
Figure 7-1. L

The Lower Sand /Gravel Aquifer is generally confined west of the landfill and unconfined
from the west Landfill boundary to the east. The potentiometric surface of the Lower
Sand/Gravel Aquifer is about 180 ft below. ground surface, and saturated thickness varies from
0 ft east of the Landfill to over 200 ft near U S nghway 2. Groundwater in the Lower
Sand/Gravel Aquifer flows predominantly toward the west at velocities ranging from 0.3 to
0.6 ft/day (Landau Associates 1991). N

East of the Lower Sand/Gravel Aquifer, grdundwater flow occurs prirnarily as perched
groundwater at the Lower Sand/ Gravel Unit interface with the underlying Latah Aquitard and
within the Basalt (secondary)';Ac'iuifer :"al‘t\hough some domestic wells are screened within the
Latah and Granite Aqultards A groundwater elevation contour map for the combined Lower
Aquifers is shown on Figure 7- 2.

~

Sections 4.1 and 4.2 of the Phasé’i Engineering Report (Landau Associates 1991) should

7.1.2 Constltuent Dlstrlbutlon

The Upper~§and(Gravel Aquifer, Fluvial Aquifer, and shallow sand interbeds of the
Lacustrine Aquitard '\'are‘ "elo_,l-lectively referred to as the Upper Aquifers for assessing the
distribution of Constituents "df Concern in groundwater. The Lower Sand/Gravel Aquifer, Basalt
Aquifer, Latah Aquitard, and Granite Aquitard are similarly referred to as the Lower Aquifers

for constituent distribution evaluation. Figures 7-3 and 7-4 show the distribution of the
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Constituents of Concern for the Upper and Lower Aquifers, respectively. These figures are
based on a composite of groundwater quality data collected t}uough"'june 1993 and represent the
areal extent over which one or more of the Constituents of Concem were detected and the area
over which one or more of the Constituents of Concern exceed the Performance Standards.

Section 4.3 of the Phase 1 Engineering Report (Landau Assoc1ates 1991) should be
reviewed for a more thorough discussion of Project water quality condltlons.

\

7.2 INTERCEPTION/EXTRACTION SYSTEM DESIGN

The Phase II South and West Interception Systems de51gn included determining the
spacing and discharge rates of extraction wells requlred to create an effective hydraulic barrier
to groundwater contaminant migration in the Upper and Lower Sand/Gravel Aquifers,
respectively. East Extraction System design included selectmg the location and discharge rates

Sand/Gravel and Basalt Aquifers. — v

7.21 Design Method
Because of the complex hydrogeologic condrtlons present in the Landfill vicinity [see

Sections 4.1 and 4.2 of the Phase I Engmeermg Report (Landau Associates 1991) for a detailed
discussion of hydrogeologic cond,ltlons] analytical analyses were considered inadequate for
South and West Interceptron System de51gn MODFLOW (McDonald and Harbaugh 1988), a
finite-difference numerical groundwater flow model developed by the U.S. Geological Survey,
was utilized to develop separate groundwater flow models for the Upper and Lower

Sand/Gravel Aqulfers for mterceptlon and extraction system desrgn.

The capture zones for the interception/extraction systems were estimated using a
program that simulated the release of a series of particles upgradient of the extraction wells and
perpendicular to the direction of groundwater flow. Each capture zone was estimated as the

zone within which particles are captured by the well or wells. The well spacing and/or
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pumping rates were adjusted until the zone of capture for the system was adequate and particles
did not escape the system between adjacent extraction wells. _ a

Four extraction wells were required for the South Intercephon System to achieve
adequate plume capture, based on the capture zone analy31s prev1ously described and
hydrogeologic conditions encountered during Phase IT well construction (Seegon 7.1.1). Model-
predicted system pumping rates vary from about 200 gpm to 230 gpm. The predicted capture
zone for the South Interception System is shown on Figure 7-6. Estimates of individual and
system flow rates are provided in Table 7-1. Estimate_gl"'i)repgn\?ping water elevation, minimum

water elevation, well drawdown, and available draw;do'i-zm "'lare'J provided in Table 7-2.

N,

Extraction Systems were evaluated as a single system. The \West Intercephon and the East
Extraction Systems each include three extraction wells, although- only two of the East Extraction
wells are screened in the Lower Sand/Gravel Aquifer (Extraction Well CP-E2 is screened in the
Basalt Aquifer). Pumping rates required"llto o.l;t'é'i'n- capture within the portion of the Lower
Sand/Gravel Aquifer impacted by the Conshtuents of Coficern are estimated to vary from about
400 gpm to 700 gpm for the combined flow of the West Interception and East Extraction Systems.
The capture zone for the West Interception and Eagt_.Extracnon Systems is shown on Figure 7-7.
Estimates of individual well and system pumping\'rates are provided in Table 7-1. Estimated
prepumping water elevation, - well drawdown, minimum water elevation, and available

drawdown are presented in Table 7-2 _ s

7.22 Regional Drawdown

Operation of the Phase I In;é‘,r('::eption and Extraction Systems will result in aquifer
drawdown (i.e., lowering the water table) over a large (regional) area. This regional drawdown
has the potential to"'ilmpa\e't\' available drawdown for private wells in the vicinity of the RA.

Drawdown for the Upper and Lower Sand/Gravel Aquifers was estimated using the
MODFLOW groundwater flow models developed for interception/extraction system design.
Estimated regional drawdoWn resulting from Phase II operation for the Upper and Lower
Sand/Gravel Aquifers is presented on Figures 7-8 and 7-9, respectively. Although these

estimated drawdowns provide a reasonable approximation of anticipated values, the accuracy
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of these estimates may decrease as the model boundaries are approached; it is anticipated that

observed drawdowns may exceed the predicted values near the mdci_el boundaries.

7.3 ~ CONSENT DECREE REQUIREMENTS A 3

The project consent decree specifies the groundwater quahty crltena that must be
achieved during operation, and to demonstrate completion, of the RA. The consent decree also
contains criteria identifying the concentrations at which the need for adjustment or modification
of the RA interception/extraction system must be evaluated as well as providing for reduction
in operation requirements if certain conditions are acl‘ueved fora specified period of time. These
criteria, developed for the Constituents of Concern, are Foncgntrahon-based and include the
Project Performance Standards, Evaluation Criteria, and Operf:lﬁonal and Adjustment Control

Criteria, defined below.

7.3.1 Consent Decree Groundwater Crit'erig |

The Performance Standards are the health—based criteria that must be achieved
throughout the aquifers to demonstrate that the RA is complete. The Evaluation Criteria are the
same as the Performance Standards, except that the criteria for PCE and methylene chloride are
higher to address the difficulty in quantifying these constituents at their Performance Standard
concentrations. The Evaluation Criteria are the criteria specified in the consent decree as the
direct or indirect bases for ev.aIUatiﬁgl'pé‘rfo;mance of the RA interception/extraction system
during operation. The Performance _Standards and Evaluation Criteria are shown in Table 7-3.

The project consent decree speéifie_s that Operational and Adjustment Control Criteria be
developed, and once developed, requirés that the South and West interception systems be
adjusted or modified if these criteria are not achieved in selected downgradient compliance
monitoring wells. If Operational Control Criteria are exceeded in compliance monitoring wells,
Spokane County fnqét evaluate operation of the associated (South or West) Interception System,
and if appropriate, adjust system operation (e.g., modify pumping rates). If Adjustment Control
Criteria are exceeded (after sgfstem adjustment, based on exceedance of Operational Control

Criteria), interception system modification is required (e.g., installation of new extraction wells).
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The Operational and Adjustment Control Criteria will be developed once baseline
groundwater quality concentrations have been determined fog.-"'.‘c.ltﬁwngradient compliance
monitoring wells from the first 2 years of groundwater quality gl'éta’.:-\_'l\'he Operational Control
Criteria will be equivalent to the lesser of 30 percent of the Evalfi_égfidn\(\:fitg‘ria, or 15 percent of
the Evaluation Criteria plus the baseline groundWater concéntratio\ti“ -fc;r:\" TCA and DCA
Evaluation Criteria, or 50 percent of the Evaluation Criteria plus the baseline groundWater
concentration for TCA, DCE, DCA, and TCE (whichéV___eif is least). Prior to development of
Operation and Adjustment Control criteria, ad}ustment or modification of the
interception/extraction system is required if the Evalﬁé‘ti_on Cgﬁteria are exceeded in any of the
downgradient compliance monitoring wells. ~

Operational and Adjustment Control criteria will be ap\I;lied to average concentrations
for compliance monitoring wells selected by EPA and Ecology as performance monitoring wells;
system operation must also be evaluated if 1nd1v1dual wells demonstrate concentration trends

that suggest a long-term exceedance of Ad]ustmenf Control Criteria or if the Evaluation Criteria

established for the performance momtormg wells and Operahonal and Ad]ustment Control
Criteria are established, this’ O&M manual should be revised to identify the performance
monitoring wells selected by EPA _;md Ecology and to identify the future operational and
adjustment control criteria that ‘-Wil_l\\b'e\the bases for evaluating (and modifying) extraction
system operation.

Operator- mlhated adjustments to the interception/extraction system should be limited
to those ad]ustmer\ts descrlbed in Section 7.4.2. Exceedance of any concentration-based criteria
for compliance momtormg wells (i.e., Evaluation Criteria) should be identified to the Spokane

County project manager for evaluahon of appropriate action.
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7.3.2 Consent Decree Monitoring, Operation, and Shutdown Cr1 erla

The consent decree specifies a number of criteria that affect’ m()mtoring, operation, and
shutdown of the RA. Although the decision to adjust or modify. the’ operahon of the RA based
on exceedance or achievement of these criteria (as applicable) should be made by the Spokane
County project manager, it is important that the operator understand the\__dgaswn process for
these activities so that operational adjustments are consistent with t;’\e consent decree
requirement. Figure 7-10 illustrates the decision logic for "groundwater monitoring for the South
and West Interception Systems associated with the consent decree. Figure 7-11 illustrates the
decision logic for operation and shutdown of the. South and West Interception Systems as
specified in the consent decree. N

The decision logic presented on Figures 7-10 and 7 11 1s for illustrative purposes only.
Many of the decisions require technical analyses, and some dec131ons require the concurrence of
EPA and Ecology prior to implementation. As a result, the operator should not implement any
of the decisions identified in Figures 7-10 and7-1IW1thout direction from the Spokane County

project manager.

74  OPERATIONAL CONTROL -

The goals of operational control for the grnundwater extraction system are to prevent
further migration of the Conshtuents of Concern in the aquifers, to provide source control, and
to minimize the impact of the RA on the beneflaal use of affected aquifers. Achieving these

three goals requires careful manager_nent of RA groundwater extraction rates.

~

~
.

7.4.1 Initial Operational Settings

Although the goal of the extraction system is to achieve the groundwater performance
criteria described in" éectinn 7.3.1, normal operation of the system will be based on achieving the
aquifer drawdowns requlred for effective hydraulic control and interception of contaminated
groundwater. The 1n1t1al operahonal settings for South and West Interception Systems extraction
wells reflect the model-p__red;cted flow rates needed to capture the contaminated groundwater
plumes. The flow rates used for RA design are provided in Table 7-1. Although these flow rates
provide an initial setting for system operation (a starting point), a better measure of the

effectiveness of the South and West Interception Systems is whether they create the drawdown
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predicted by the model as necessary to achieve contaminant capture. The model-predicted

drawdown (target drawdown) and approximate prepumping 'g'fcéundwater elevations for
compliance monitoring wells, as well as other wells that will be used to evaluate RA hydraulic
performance, are provided in Table 7-4. The location of these Wells are shown on Figure 7-5.

,

7.4.2 Operational Adjustments

L |

Operational adjustments may be required to achieve the target drawdowns identified in
Table 7-4 or to address exceedance of the concentratipﬁs_rbagegi performance criteria discussed
in Section 7.3.1. The primary operational adjustment for fhg. ihte’i‘ception/ extraction systems will
be modification of extraction well pumping rate. The discué‘si\on within this O & M manual is
limited to operational adjustments to achieve the target dlféwc\iéwns. Adjustments to address
exceedance of concentration-based criteria are discussed in Section 7.6.

It is important to recognize that the aquifers will take a significant length of time to
achieve the ultimate drawdown that will résu.l_t;-_fforn- the startup or change in pumping rate for
an extraction well. The groundwater ﬂow. "mdd_.éi: p_redit.ts it will take about 2 years to reach
steady state in the Upper Sand /Gravel Aquifell‘ (\S:.au‘_'t'.h System) and about 2 months in the Lower
Sand/Gravel Aquifer (West and East Systems). Th_iis, a significant period of time must elapse
from startup or adjustment of a well before the imiiact of the action on aquifer drawdown can
be fully observed. Itis recomrr_}énded that the Upper Aquifer be allowed to stabilize for at least
120 days, or until the change'.in"wa:tel;‘_élevation is less than 0.1 ft in the affected monitoring
wells for a period of 60 days fwhiéh'eve"r oc\c‘urls later), following startup or significant operational
adjustment to one or more mon‘i't‘c)r_irig wells, prior to evaluating whether the adjustment has
achieved its intended purpose. Itis re\éOrﬁmended that the Lower Aquifer be allowed to stabilize
for at least 60 days, or until the change in water elevation is less than 0.1 ft for a period of 30
days (whichever Qck:ﬁrs l\a't“er)\.

It should_allso;. be rééogﬁ_ized that the target drawdowns identified in Table 7-4 are based
on a numerical groundwater flow model, and thus, are only estimates. If these values cannot
be achieved at pumping raif'e_s.-"{vithin about +40 percent of the estimated flow rates in Table 7-1,
it may be necessary to verify the accuracy of the groundwater flow model and to reevaluate flow

rates and target drawdowns based on that reevaluation.
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Once the extraction system achieves stable drawdown within the aquifer, target
drawdowns should be compared to observed drawdowns for the/v’é%lls identified in Table 7-4
to evaluate whether adequate capture is being achieved. Because;{)f timg\uncertainﬁes associated
with the accuracy of the groundwater flow model and aquifer cofi\c}i%bns\, 'it\is\ recommended that
observed drawdowns exceed the target drawdowns by about 20 percent, p'i‘ov\ifi'ed this additional
drawdown can be achieved within the operational range of the system. f

If system adjustment is required to achieve target drawdowns, adjustments should be
made to extraction wells that most directly affect (1e are in the closest proximity to) the
monitoring well or wells not achieving the target drawdown Extraction well water quality
should also be considered; if other considerations are equal it would be preferable to extract
more highly contaminated water, provided doing so does not ;e__s.ult in exceedance of discharge
water quality criteria.

The relationship between extraction rate and drawdown will vary depending on site
specific conditions. Under ideal condition;, a“__l:_;i%\é'a‘"r--relg_t‘ionship exists between pumping rate
and drawdown for steady state conditior{é;:\_ T}us ’_relaﬁonship can be used to estimate the

pumping rate adjustment needed to achieve the tar’_get drawdown:

S, S s

.QO T _?l QO

’ o,_. T o
AQ 2 Q7 - Qo

Where Sy = Observed drawdown (ft)
Qo = Discharge rate required to achieve AS; (gpm)
Sy = Target drawdown (ft)
Q= stcharge rate required to achieve AS; (gpm)
AQ stcharge rate adjustment (gpm)

Because multiple g__théction wells are present, this estimate must be made using
system-averaged valué; far ___discharge rates and observed drawdown. The calculated discharge
rate adjustment (AQ) can fhen be distributed to the extraction well or wells that will most
effectively achieve the change (increase or decrease in drawdown) for the portion of the aquifer

of interest.
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In most cases, adjustment of pumping rates will be an iterative process. That is, it may

require three or four (sequentially smaller) adjustments to achieve 'iﬁé target value. When an
adjustment is made, sufficient time should be allowed prior to evalﬁafing the effectiveness of the
adjustment, as previously described in this section. However,‘._ i_f'.ah\adjus\tment results in an
aquifer response that is greater than intended, it may be approp;riate t(; reduce the adjustment

prior to system stabilization.

7.5 AQUIFER MONITORING REQUIREMENTS ;

Aquifer monitoring requirements include the water quahty monitoring requirements
specified by the consent decree or required for operahonal purposes, and the groundwater
elevation data needed to evaluate whether the South and ‘West Interception Systems are
achieving the drawdowns predicted by the groundwater ﬂox«; model. Specific water quality
monitoring requirements are fully described in the Field Sampling Plan for the Quality
Assurance Project Plan (QAPP; Landau Assoclates 1994) but are briefly described herein, as are
groundwater elevation monitoring reqmrements

/

7.51 Water Quality Monitoring ' ML '.\

Downgradient and crossgradient compliance monitoring wells are to be sampled aﬁd
analyzed for the four indicator co_mpbunds (TCA, DCA, DCE, and TCE) of the six Constituents
of Concern identified in Table 7-3. de\{ngfad_i_ent compliance monitoring wells must be sampled
and analyzed for the four ir;dicaior cdmpbuhds monthly for a period of 2 years following RA
startup to develop baseline grouﬁdwéter concentrations. Crossgradient monitoring wells, and
downgradient monitoring wells folldwihg the first 2 years of operational sampling, must be
sampled and analyzed for the four indicator compounds quarterly for at least 3 years. All six
Constituents of Concern must be analyzed for annually, for at least the first 5 years of operation.
After 3 years of q‘uar\ferly monitoring, the project consent decree allows a reduction in sampling
frequency, and ultimately éessation of monitoring if Adjustment Control Criteria are not
exceeded. N

Compliance monitoring wells have been identified for the RA. The compliance
monitoring system for the South Interception System consists of four downgradient monitoring
wells (CD-31A, CD-36A, CD-37A, and CD-38A) and two crossgradient monitoring wells (CD-34A
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and CP-53). The downgradient compliance monitoring system for the West Interception System
consists of 18 wells at six locations (a three-well cluster at each loeahe’n; CD-41, CD-42, CD-43,
CD-44, CD-45, and CD-48). The consent decree further speci_}ﬁ'es that these six monitoring
locations for the West Interception System be subdivided into twogroup§ (Set A and Set B) and
identifies different performance criteria for each set of monjtoringv'w'ells @ée SOW, Section V, for
additional description of Sets A and B performance criteria). The crossg;hdient compliance
monitoring system for the West Interception System consists of the six wells at two of the
downgradient compliance monitoring locations (CDv45 and CD -48). The South and West
Systems compliance monitoring wells are 1dent1f1ed in. Table 7-5 and the well locations are
shown on Figure 7-5. N

e

7.5.2 Groundwater Elevation Monitoring

Groundwater elevation monitOring is needed to evaluate whether the extraction system
impact of the RA on groundwater levels. Groundwater elevatlons should be measured at least
monthly for the monitoring wells identified in Table 7 4, and drawdowns for these wells should
be calculated based on the approximate prepumpmg water elevations also identified in Table 7-4.
Once water levels have stabilized, drawdowns for these wells should be compared monthly to
the model-predicted drawdowns 1dent1f1ed in Table 7-4 to evaluate whether adequate drawdown
is being achieved, or whether System ad]ustment is warranted. If system adjustment is needed,
the procedures identified in Sectlon 7 4 2 to éstimate the appropriate discharge rate adjustment
should be followed. N

It should be recognized that gr\buhdwater elevations fluctuate seasonally. Available data

~

suggest that groundwater elevations fluctuate up to about 1 ft in both the Upper and Lower
Sand/Gravel Aqu_ifé!rs..\ __Water elevations are typically highest in May or June and lowest in
September or O_cteb'er. Oh"ce \the target drawdowns are achieved, the pumping rates required
to achieve those “dra__wdo_wn_s; s_hould not be modified in response to water level fluctuations if
these fluctuations are due ',t('); seasonal effects. The effect of seasonal fluctuations can be
evaluated by plotting, water elevation versus time for selected monitoring wells, and evaluating
the plots for seasonal trends. Additionally, the differential in water elevation between selected

monitoring wells and the closest extraction well can be plotted over time once target drawdowns
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are achieved, and as long as this differential remains relatively constant (plus or minus about
10 percent), adjustment to the system to address water level ﬂuctuahons is probably not
necessary. N

It is recommended that more extensive water levéi ,-’rﬁEasri\rements be collected
periodically, and drawdown estimated, to evaluate the regional 1mpac\t of the RA. Tables 7-6
and 7-7 provide reference elevations and approximate prepumping groundwater elevations for
wells screened in the Upper and Lower Aquifers, respechvely The locations of these wells are
shown on Figures 7-12 and 7-13 for the Upper and Lower Aqulfers, respectively. Water levels
should be collected from the wells for assisting’ the reglonal impact of the RA. It is
recommended that measurements be collected, and reglonal drawdown be evaluated, quarterly
for the first 2 years of RA operation. The frequency of Euture measurements of regional

drawdown should be determined based on the results of this initial 2-year monitoring effort.

7.6 SYSTEM ADJUSTMENT/MODIFICATIONS _

As previously described, it may be necessary to ad)ust the interception/extraction systems
to achieve the target drawdowns, and procedures for these operational adjustments are described
in this O & M manual. However, if extraction“"Sys:fem adjustment or modification is needed
because of exceedance of the groundwater quality criteria specified in the project consent decree,
if an adjustment of greater than about +40 percent of the predicted pumping rate is required,
or if a physical modification to the system is requlred to achieve the target drawdown, additional
evaluation should be performed prlor to precedmg with the adjustment or modifications.

The most probable initial step for additional evaluation would be modification and
verification of the groundwater flow model used for interception/extraction system de31gn. The
construction of momtormg ‘and extraction wells constructed for the RA (Phase II construction).
Addition of these data may result in revised target drawdowns that demonstrate that capture
would be achieved yvrthgut__sy_stem modification.

Similarly, verlfleatlonof the groundwater flow model (comparison of model-predicted
drawdowns to observed drawdowns, and modification of the model if appropriate) may be
advisable if actual drawdowns vary significantly from predicted values. If a significant

difference exists between actual and model-predicted aquifer response, it may be necessary (and
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more cost-effective) to modify the model to better predict aquifer drawdown than to adjust
pumping rates to achieve inappropriate target drawdowns. _ a

If additional groundwater modeling, or other evaluahon, mdlcates that interception/
extraction system modification is needed to achieve drawdown or cbnsent decree performance
requirements, modifications may consist of installation of hlgher capac1ty\pumps in existing
wells, or the construction of new extraction wells. These system modiﬁcati;)ns would require
additional engineering design. Implementation of groundWater modelling, or system adjustment
or modification beyond that described in Section 742 As beyond the scope of this O & M

manual. If operational conditions are encountered that mdlcate these actions may be warranted,

.

the operator should inform the Spokane County pro]ect-‘mana\ger of the situation. It will then

be the project manager's responsibility to determine approp‘r-iate further actions.
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TABLE 7-1
DESIGN FLOW RATES
RA INTERCEPTION AND EXTRACTION SYSTEMS®
Interception/ | Model-Predicted | System Design
Extraction Ex’ixqgti_bn .__Well | Lower Bound Flow Upper Bound Flow | Minimum Flow ‘ Maximum Flow
System - Designation | Rate Rate 1 Rate ‘ Rate
South 7 Cpst 50 60 - -
T CP-s4 50 60 - ~-
CP-S5 R I 50 - | —~
CP-S6 T sy 60 - .
Subtotal | NP 230 200 400
| West - cewr 80 L - -
| CP-W2 | 70 | = 130 3 3
CP-W3 | 20 <l s - -
; Subtotal 270 . 530 250 900
East CP-E1® 60 | 80 T o -
CP-E2® 5 | 5 ) Y s e
CP-E3® 50 65 : -
CP-E4® 50 65 - )
Subtotal 115 150 150 < 300
System Total | 585 910 600 1,600

(@) Flow rates in gallons per minute (gpm).
(b) Flow rates predicted to assist West Interception System capture. Higher flow rates may be utilized for source control.
(c) Well not in model domain. Pumping rate based on Phase I pumping test results.

08/10/94 J:\COLBERT\O&M\7-1.TAB




TABLE 7-2
WATER ELEVATION AND DRAWDOWN INFORMATION
FOR RA EXTRACTION WELLS ‘

~
N
N

Approximate Model« ~_ Maximum
Prepumping Water Minimum Water Predicted" .~ ~ Available

Location Elevation® (ft) ~ Elevation® (ft) Drawdown ~Prawdown® (ft)

West System

CP-W1 1668.8 1582 S/ 42 87
CP-W2 1668.8 1611 / ¢ 24 58
CP-W3 1668.7 1624 {30 45
South
System
CP-51 1758.3 S 1744 6.4 14
CP-54 1758.9 1750, 6.4 9
CP-S5 1757.5 179 6.1 8

CP-S6 1757.8 174___9""--\_, 6.2 9

East System

CP-E1 1669. 0"’ ; . 1635 3.6 34
CP-E2 17162 S 1686 NA® 30
CP-E3 1669.1 1645 3.6 24

.
N /
. N4

(a) Water elevations from June 1993.
(b) Minimum Watef"éiéVat\ion based on depth to top of pump.

() Maximum allowable drawdown = approximate prepumping water elevation - minimum
water elevation. :

(d) Wellis not iocated w1th1n model domain. Well should be pumped at the rate necessary to
achieve maximum avallable drawdown.

~

08/10/94 J\COLBERT\O&M\7-2TAB



TABLE 7-3

PROJECT CONCENTRATION-BASED CRITERIA®

Constituent of Concern Performance Standaréis__ N Evaluation Criteria
1,1,1-Trichloroethane (TCA) 200 Y NN 200
1,1-Dichloroethylene (DCE) 7 g
1,1-Dichloroethane (DCA) 4,050 4,050
Trichloroethylene (TCE) 5 ' 5
Tetrachloroethylene (PCE) a7/ 7 |8
Methylene chloride (MC) 26 ¢ 25 0

(a) All concentrations in parts per billion (ppb).

08/10/94 J\NCOLBERT\O&M\7-3.TAB



TABLE 7-4

AND PREDICTED DRAWDOWN FOR SELECTED MONITORING WELLS

Approximate Prepumping ff"'\ 'Preci'ictgd Steady State
Water Elevation (ft)® 77\2@‘59@ (ft)

Upper Sand/Gravel Aquifer

CP-S3A 1758.7 N 3.2
CD-31A 17598 /7 7 3.2
CD-34A 17603 . /™ 2.9
CD-35A 17605 < L 7 7 22
CD-36A 17541 ./ 2.8
CD-37A 17557 "~ - 3.0
CD-38A 1757.2 N 3.1

Lower Sand/Gravel Aquifer
CD-41C1 1669.6 0.8
CD-41C2 {16696 0.8
CD-41C3 16697, 0.8
CD-42C1 16684, 11
CD-42C2 1668.2 ", 1.1
CD-42C2 1668.4 11
CD-43C1 LT 1667.6 1.0
CD-43C2 S 16679 1.0
CD-43C3 ST 16688 1.0
CD-44C1 Sl 16697 1.0
CD-44C2 oL 16697 1.0
CD-44C3 TS 1669.6 1.0
CD-45C1 1669.1 1.3
CD-45C2 . 1669.1 13
CD-45C3 . 7 v 1669.1 13
CD-48C1 - . 1671.4 0.6
CD-48C2 R 16713 0.6
CD-48C3 NS 1671.2 0.6
CD-02C1 1669.1 12
CD-05C2 1673.7 0.5

(a) Based on April 1994 measurements.

08/10/94 J:\COLBERT\O&M\74.TAB



Crossgradient

Downgradient .

Crossgradient

08/10/94 J:\COLBERT\O&M\7-5.TAB

Monitoring System/Function

West Monitoring System N
Downgradient - Set A

Downgradient - Set B

South Monitoripé 'ngstéfn o

TABLE 7-5

RA COMPLIANCE MONITORING WELLS

Mbni’toring Well Designation

’ \.\
‘CD-41C1
CD-41C2

CD-41C3

) CD-42C1
P CD-42C2
CD-423

] ~CD-48C1
‘\\CD~48C2
- 'CD-48C3

e

b

CD-43C1
CD-43C2
CD-43C3
CD-44C1
CD-44C2
CD-44C3
CD-45C1 |
CD-45C2 {
CD-45C3

Y
\f“ (Y
\\f(“

;,C_D:4,5C‘z“-'I
CD-45C3 /f.}’

(" cpasci
CD-48C2 !
CD-48C3 '

e

CD-31A
CD-36A
CD-37A
CD-38A

CD-34A
CP-53



TABLE 7-6

SUPPLEMENTAL UPPER AQUIFER GROUNDWATER MONITORING AND PRIVATE WELLS
FOR WATER LEVEL MEASUREMENTS 7

Reference Elevation“’,’f': "‘G\roundwater Elevation®
Well Aquifer® (MSL) /N N (MSL)
B = N ',\"
MONITORING WELLS hNd
CD2S Al 1853.87 177139
CD-3 M Al 7 1845.01 17733
CD-6 U Al /7 185694 1772.4
CD-23 B1 7/ 186051 17816
CD-30 Al N 188595 1758.1
CD-32 B1 . 1853.44 1759.8
CD-33 Al 184657 1758.1
Cs3 Al 186413 17746
Cs4 Al 1858.38 17718
C5-10 AY e 1849.77 NA®
PRIVATE WELLS
1573R-1 (6) (6) NA S 1851.75 1759.9
| 1473N-1 NA 1844.62 NA
| 1473M-1 NA 1839.15 1757.4
| 1573H-4 . NA 1856.95 \ NA
| 1573F-3 S NA 1840.58 NA
1073P-2 A7 U NA 1838.67 1764.6
1573Q-1 S S NATY 1839.13 1760.0
1173N-1 T NA 1858.61 NA
1573K-1 . “WNA 1850.330 1760.4
1573B-3 TLNA 1844.66 17614
1573A-1 NA 1854.60 NA
1073K (! A1l 1843.74 1764.1
1573C-8 L SN NA 1841.13 1762.4

(@) A = Upper Sand/Gravel Aq\‘t_xifé;; B = Lacustrine Aquitard; number represents relative position in the aquifer,
with "1" near top, "2"'in middle/unit, and "3" near base.

(b) Reference elevaﬁonﬁs\top"of PVC casing for monitoring wells and access port for private wells, unless otherwise
indicated. Mo

(c) Monitoring well data is from one measurement taken June 1993, unless otherwise noted.

(d) Data is from average of two measurements taken June 1993 and April 1994.

(e) NA = information not available.

(f)  Surveyed at angled port access; 0.35 ft must be subtracted from the depth to water reading due to angled access.

08/10/94 J:\COLBERT\O&M\7-6.TAB




TABLE 7-7 ~,

Page 1 of 2

SUPPLEMENTAL LOWER AQUIFER GROUNDWATER MONITORING AND PRIVATE

WELLS FOR WATER LEVEL MEASUREMENTS.
{ K AN AN

N\ N

_ — ~
Reference Elevation®  Groundwater Elevation®

Well Aquifer® (MSL)

o

MONITORING WELLS

CD-1 C2 /2185349
CD2D C2 S\ 1853.93
CD-3 L C1 '1845.00
CD4 L E1 1867:61
CD-5 C2 185433
CD-6 L 2 e 1861.60
CD7L Bl 5 S 186694
CD-8 El /T 1866.76
CD-8 L E2 SO0 186674
CD-20 El N7 186458
CD-20 E2 1865.00
CD-21 S Qs 1855.88
CD-21 F - 1857.38
CD-22 SN o) P 1865.35
CD-23 St . 1861.08
CD-24 Cc2' -~/ 1859.85
CD-25 E2 1865.00
CD-26 ST @ 1860.79
CD-40 S0 a 1671.67
CD-40 A0 @ 1671.84
CD-40 DN e 1672.29
CD-46 NS @ 1852.61
CD-47 @ 1850.88
CS-14U C1 1868.25
CS-14 L D1 1868.19

08/10/94 J\NCOLBERT\O&M\7-7.TAB

~N

AN

(MSL)

1669.3
1669.2¢©
1668.3
1669.2
1673.7@
1680.7
1711.2
1678.5
1676.3
1716.2
1716.2
1669.2¢©
- 1669.4®
1773.1
1689.8
1669.2©
1714.8
1675.9
1661.4
1667.2
1663.4
1668.4
1668.8
1784.7
1784.7



. Page 2 of 2

TABLE 7-7 A

7y
/ s

FA
SUPPLEMENTAL LOWER AQUIFER GROUNDWATER MONITQRING AND PRIVATE
WELLS FOR WATER LEVEL MEASUREMENTS

RV NN
Reference Elevation® Gron\va;iater Elevation®
C Well Aquifer® (MSL) ‘ML)
PRIVATE WELLS
0273L-1 NA 7 1888.08 1732.9
1173L-1 NA 185533 1683.4
0273M-1 C/E/F ‘186759 1670.8
0273P-3 El 1863:53 1785.2
1573H-1 NA 1851.55 1683.7
1073P-3 o 1838.79 1679.0
0273F-4 NA 188475 NA
0273F-1 NA SO 189060 1743.5
0373A-2 NA N4 183721 1672.8
| 1473D-1 NA N 185597 1683.8
i 0273E-3 < 1889.09 | 1747.0
| 0373A-4 S ay 1870.64 1674.7
| 1473C-3 F U 1848.50 1684.6
0373]-5 ORI 1860.41 © 16708
0273C-1 S 1887.69 1801.9
1073L-4 NA . / 1841.52 1675.4
; 0373]-4 NA 1890.17 1763.4

(@) C = Lower Sattd/ Grave‘L 'Aquifer; D = Latah Aqmtard = Basalt Aquifer; F = Granite
Aquitard; (tumlger represents relative position in the aquer, with "1" near top, "2" in
middle, and 3" near base

(b) Reference elevahon is’ top of PVC for monitoring wells and access port for private wells.
(c) Monitoring well data is from one measurement taken June 1993, unless otherwise noted.
(d) Reference point is top of steel casing.

(e) Data is from average of two measurements taken June 1993 and April 1994.
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8.0 QUALITY ASSURANCE PROJECT PLAN

This Quality Assurance Project Plan (QAPP) establishes-’"rthé' quality assurance (QA)
objectives during operation of the Colbert Landfill (landflll) remedlal actlon (RA); the QA
organization and procedures developed to meet QA and pro]ect ob)ectxves, fhe QA and quality
control (QC) protocols and procedures associated with sampling and ana1y31s of groundwater
and treatment system influent/effluent; and data quality objectives (DQOs). The DQOs
established for the project reflect the intended use of proj/éc; -data and, as such, prescribe the level
of quality, accuracy, precision, completeness, comparablhty and representativeness of data to
be collected and analyzed. To assure quality data, this: QAPP estabhshes specific procedures for
sample collection and handling; sample custody; equlpment calibration procedures and
frequency; laboratory analytical procedures; data reduction, val1dahon, and reporting; internal
QC; performance and system audits; preventative maintenance; and data assessment procedures,
corrective actions, and QA reports.

This QAPP addresses QA /QC requlrements for Nahonal Pollutant Discharge Elimination
System (NPDES) discharge monitoring, which: are mtenm requirements at this time. Revisions
to this QAPP may be required at the end of the. ;,nt__,enm period, if the final NPDES discharge
monitoring requirements vary from the interim ré‘q'ilirements.

Guidance used for prepar’aiﬁb"n of this QAPP is contained in various U.S. Environmental
Protection Agency (EPA) documents, mcludmg The Quality Assurance Manual for Waste
Management Branch Investzgatzons, Regzon X (EPA 1986a); A Compendium of Superfund Field
Operations Methods (EPA/540/ P- 87/()01) gEPA 1987a); and other EPA (1979, 1981, 1982, 1983, and
1984a) and National Institute of Occu\p‘at\i_cinal Safety and Health (NIOSH 1988) guidance manuals
and handbooks.

This QAPP~ ‘has” been prepared by Landau Associates, Inc. (Landau Associates),
engineering consultan{.to Spokane County (County) for operation of the RA. Compliance with
the provisions of thxs QAPP w1ll be the responsibility of the County, which may elect to contract

with a firm or md1v1duaIs to assnst in meeting the provisions of this QAPP.

\.
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8.1 PROJECT OBJECTIVES

The primary objectives of RA activities are to operate a-groundwater extraction,

treatment, and discharge system that meets the performance re_qixir'ements established in the

\.
N, g

Consent Decree. A

Groundwater samples will be collected from complianc‘ér mo.r\ti'to\r\iﬁg> wells, extraction
wells, and the RA treatment facility and analyzed for the Constituents of Concern and index
parameters to evaluate compliance with the Consent Decree requirements, and for operational
purposes. .

The Consent Decree water quality criteria and’ NPDES efﬂuent limits that are applicable
during interim operation are shown in Table 8-1 and 8- 2 re3pect1vely

Groundwater and treatment system mfluent/efﬂuent amples will also be collected

during long-term Phase II operation. v

8.2 PROJECT DATA QUALITY OBJECTIVES _

The primary DQOs for activities are to obtam data of sufficient quality to provide a high
degree of confidence in the data's precision, a_ccur;acy, representatlveness, completeness, and
comparability. The data will be used by ﬁPA;‘_:Ecology, and the County to verify the
effectiveness of the groundwater extraction, treatri{ent and discharge systems in meeting the
requirements specified by the pro]ect Consent Decree and the I’I_x\I_TDES interim discharge

requirements. ( Lﬂ 0{‘-/ (9t gu( art

ov\F

The project objectives can be achleved us
analyte-specific; non-Contract | Laboratory Program (CLP)
(1987¢). Level III is consistent with the Consent Decree SOW requirements. Rigorous attention
will be paid to QA/QC to assure (to the degree practicable) that analytical data will be of high
quality. 7N

The QA proceciores presentecl in this document were developed to assure that the DQO
described above are met, as well as to assure that data generated are representative of treatment
facility discharge water and groundwater conditions at the site. The overall goal of the project
QA program is: ‘

® To assure a reasonable degree of confidence in data collected in support of
groundwater extraction, treatment, and discharge systems operation; and in
results of associated assessments through the establishment of a rigorous
system of quality and performance checks on data collection, analysis, and
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reporting activities, as well as appropriate and timely corrective action to
ensure compliance with established performance and quality criteria.

To accomplish this goal, the following QA project objectives have. 'ﬁeéh established:

¢ To establish, with the complete support of project management a project QA
function that is sufficiently independent of project technical actlvmes in order
to assure appropriate levels of review and surveillance of prolect achvmes and
data v

¢ To establish and define the duties and respon51b111t1es of personnel involved
in QA activities

* To establish effective systems for project. documentatlon to assure proper
development, use, and review of the data’ - N

® To establish QA procedures that provide for sufﬁclent objective evidence to
verify that laboratory, field sampling, and other technical activities are
performed in accordance with established technical procedures and
requirements.

As previously discussed, this QAFP presents the procedures and methods for sampling and
sample handling, sample chain-of-custody,‘ipstgu_rﬁéﬁt/ equipment calibration, chemical analysis,
internal quality control, auditing, and datd-__‘a\ésgs"s;ﬂentf developed to meet project and QA

objectives.

83  PROJECT QUALITY ASSURANCE ORGANIZATION AND RESPONSIBILITIES

Spokane County, through 1ts Pro;ect Manager (Spokane County Project Manager), is
responsible for assuring compllance w1th the provisions of this QAPP. The County may elect
to contract with an appropriate ﬁrm or individuals to provide the QA organization and
personnel to assist the County in" meétmg the project QA responsibilities prescribed in this
QAPP. While specific individuals w1th project QA responsibilities have not yet been identified,
the QA orgamzahon will mclude, in addition to the Spokane County Project Manager, a Field
Services Project Manager responsxble for field and QA activities. If the County elects to conduct
all QA activities’ mtemally, the Spokane County Project Manager and Field Services Project
Manager posmons could be c0mbmed In addition, a separate QA Coordinator (QAC) and
Laboratory QA Officer would need to be identified or contracted by the County.

The project QA orgamzatlon, showing individuals with QA responsibility and lines of QA
authority, is shown on Figure 8-1. Specific project QA responsibilities for the Field Services
Project Manager, QAC, and Laboratory QA Officer are listed by responsible individuals in
Table 8-3.
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84  DATA QUALITY OBJECTIVES FOR PARCC PARAMETERS

The purpose of this section is to describe DQOs for precision, accuracy,
representativeness, completeness, and comparability (PARCC)"-' of: project data. Specific
procedures to be used for sampling, chain-of-custody, cahbratlon, laboratory analysis, reporting,
internal QC, audits, preventative maintenance, and correchve actlon are described in other
sections of this QAPP. Detection limits are discussed in Section 8.8. o

Samples will be analyzed in accordance with accepted analytical procedures selected from

published methods contained in the following documents SW-846 Test Methods for Evaluating
Solid Waste, Third Edition (EPA 1986b) and Standard Methads for the Examination of Water and
Wastewater, Sixteenth Edition (APHA-AWWA- WPCF 1985)

Influent/effluent samples will be analyzed for selected chemlcal and physical parameters

to assess treatment system effectiveness and compliance w1th pro]ect discharge requirements.

8.4.1 Precision and Accuracy )

Precision is a measure of mutual agreement among “individual measurements of the same
property under prescribed conditions. It is expressed as a standard deviation or relative percent
difference on laboratory and blind field dupllcates + Accuracy is the degree of agreement of a
measurement (or an average of measurements of the same property), X, with an accepted
reference or true value, T. Accuracy can be expressed as the difference between the two values
(X-T), the difference as a percentage of the reference or true value (100 (X-T)/T), or as a ratio
(X/T). Accuracy is a measure “of the bias in a system and will be expressed as the percent
recovery of spiked samples and su\rrogates.

Accuracy and precision are deterrriirléa through QC parameters such as surrogate recoveries,
matrix spikes, matrix spike duplicates, laboratory duplicates, QC check samples, and blind field
duplicates. The project DQOs for the evaluation of these parameters are based on those given
in the method or on rrmctlonal guidelines outlined by the EPA for evaluating inorganic and
organic analyses (EPA 1988a,b 1991) Project QC objectives for surrogate recovery control limits
(expressed as a percent of. recovery) and for matrix spikes and matrix spike duplicate control
limits [expressed as a percent of recovery and relative percent difference (RPD)] are listed in
Tables 8-4 and 8-5, respectively. Control limits listed in these tables are consistent with EPA
guidelines contained in the specific methods. These control limits will be used as criteria for
data acceptance. Specific control limits may be modified after selection of an analytical

laboratory. If the required QC limit for replication or recovery is not met, corrective action will
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be performed by the laboratory following the guidelines presented in Section 8.14. If the correc-

tive action is performed and QC objectives still are not met, the QAC will be notified by the
laboratory prior to data submittal, so that additional corrective achon can be taken, if
appropriate. Such action may include reanalysis of the sample or other determination to be

RN

made by the QAC and the Field Services Project Manager. R <

In addition to matrix spikes and matrix spike duplicates, QC sampl\e“s’/ for verification of
precision and accuracy include laboratory duplicates, QC check samples, and blind field
duplicates (Section 8.10.1). Acceptance criteria are gi'\}gﬁ in the referenced method and in
Tables 8-4 and 8-5. ; C

If results for the QC check samples, laboratory duphcates, or blind field duplicates are
outside the control limits, corrective action and/or data quéhﬁcahon requirements will be
determined on a case-by-case basis by the QAC. The matrix of the QC check samples may not
match the field sample matrix, and blmd field duplication can be poor due to sample
inhomogeneity. Therefore, corrective achon w111 be deterrmned by the QAC and discussed in

the data QA report.

8.4.2 Representativeness o
Representativeness expresses the degree to which data accurately and precisely represent an

actual condition or charactenstrc of a population. Sample locations and field sampling
procedures have been chosen to maxmuze representahveness The degree of representativeness
will be measured by repehﬁve measuréments of the same parameter at the same sampling
location over several distinct samp\hng\_events. The potential effect of seasonal variations and

sampling on accuracy will also be considered with respect to representativeness.

8.4.3 Completenes
Completeness’i 1s a measure of the proportion of data specified in the sampling plan that is

determined to be _valrd. TI_)e _:;QA objective for completeness during this project will be 90

percent. RN

8.44 Comparability

Comparability is an expression of the confidence with which one data set can be compared
to another. All measurements will be made so that results are consistent and representative of

the media and conditions measured. All data will be calculated, qualified, and reported in units
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consistent with EPA guidelines. Method detection limits and units to be reported are described

in Section 8.8 of this document.

8.5 SAMPLING PROCEDURES AND HANDLING
8.51 Sampling Site Selection and Objectives

N

As previously discussed, groundwater and influent/effluent samp\lés will be collected
during the interim discharge activities. Groundwater samples will be collected from compliance
monitoring wells and extraction wells located proxima"{e to contaminant plumes. Monitoring
well and extraction well locations are shown on Flgure 8-2 Influent/ effluent samples will be
collected from the intake/discharge (respectively) of the treat-ment system.

Groundwater samples collected from compliance momtormg wells and extraction wells
will be analyzed for a limited number of volatile organics to evaluate interception system
performance and operational settings. Samples from groundwater compliance monitoring wells
will be analyzed for the six volatile organic. compounds identified as the Constituents of Concern
(1,1,1-TCA; 1,1-DCA, 1-1,DCE; TCE; PCE, and methylene chloride) once a year, and will be
analyzed for a reduced list of parameters 1dent1f1ed as the indicator compounds (1,1,1-TCA; 1,1-
DCA; 1,1-DCE; and TCE) for other sampling events each year. Samples collected from extraction
wells will be analyzed for the Constituents of Concern for each sampling event.

Treatment system influent’ and\efﬂuent will be analyzed for volatile organic (full list of
EPA Method 8010A compogﬂqs'f\i‘p Ee'Valyate treatment system performance, and may be
analyzed (at the County's diseireiﬁon): gor‘ha_rl_éiir\ess and alkalinity to evaluate the effectiveness of
scale control measures. Treatrﬁen_t s.ysfem effluent samples will also be analyzed for NPDES
parameters, including:

® Total phosphorous (as P)

o Serruvolatlle orgamcs

o Organochlorme peshc1des/ PCBs
® Metals (total)

® Nitrogen, mcludjl_ng nitrate, nitrite, ammonia, and total Kjeldahl nitrogen
® Chloride

® Chronic fish bioassays

® Algal growth potential.
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Groundwater and treatment system influent/effluent samples will also be analyzed (in the field)

for pH, specific conductivity, turbidity, and temperature. N,
AN
8.5.2 Sampling Procedures S

Sampling procedures are presented in the Field Samplmg Plan (Appendlx E to this O&M
manual). Table 8-6 presents information on chemical analyses to be éonducted, sample
containers and sample preservation methods to be used, and maximum sample holding times.

~
N

8.5.3 Chain-of-Custody Procedures

Sample control and chain-of-custody proceddres afe ‘addressed in Section 5.0.

~
™,

S
8.5.4 Sample Documentation N

Sample documentation will comply with procedures contained in Section 4.6 of A
Compendium of Superfund Field Operations Methods (EPA 1987a). Project sampling and sample
handling will be documented through the use of the records summarized in Table 8-7. Examples

of forms to be used for sampling activities are. presented in the Field Sampling Plan.

8.5.5 Laboratory Coordination and Reporting

The analytical laboratory will perform chemical analysis of groundwater samples. The
Project Field Representative w1ll r:oordmate samplmg activity with the laboratory to assure that
all samples can be processed w1th1n the reqmred holding times. (Actual holding times will be
verified by review during data Val\ldatl_\on as described in Section 8.9).

86 SAMPLE CUSTODY

Strict chain- of—custody procedures will be followed on the project to maximize sample
integrity and accountablhty Sample control and chain-of-custody in the field and during
transport to thé laboratory w111 be conducted in accordance with procedures described in
Section 4.0 of A Compendtum of Superfund Field Operations Methods (EPA 1987a) and Section 4.1.10
of Appendix A to this QAPP. For sample shipments, a chain-of-custody form similar to that
presented in the Field Sampling Plan will be used. Sample control and custody at the laboratory
through sample disposal will be conducted in accordance with procedures contained in the

laboratory standard operation procedures (SOP) for organics and inorganics analysis.
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When samples are transferred, the person relinquishing the samples will sign the
Chain-of-Custody Form and record the date and time of transfer. The sample collector will sign
the form in the first signature space. : ; '-

Project documentation of sample custody will be verihed by the QAC during regular
review of the data validation package. Data validation is dlSCUSSEd further in Section 8.9.

~ .
o

8.7  CALIBRATION PROCEDURES AND FREQUENCY
8.7.1 Laboratory Instruments

Laboratory instruments will be calibrated and thelr performance evaluated in accordance
with the methods cited in Section 8.12. Instrument performance for all other analyses will be
evaluated against appropriate check standards and cahbrahon blanks for each parameter prior
to commencing actual analysis on each day the analysis is® performed Divergence from
benchmark criteria (as defined in the above cited methods) will be corrected prior to analysis.

For volatile organics analysis in water the: GC w111 be calibrated initially for each analyte
with a 5-point calibration using concentratlons establxshed according to guidelines in the method.
Linearity must be established by a variation of .less _than 20 percent RSD in the calibration factor
throughout the working range. The calibratiori\w‘iu be verified each day using one or more
calibration standards, and must vary less than 15 pereent from the initial calibration. Continuing
calibration will be performed throughout the day using a mid-level standard and will vary less
than 15 percent from the 1mt1a1 cahbrahc)n factors. Retention time windows w111 be established
for each analyte according to \_Method- BOIOA. These retention time windows will be updated
daily according to the method and‘ a'ila continuing standards must fall within the windows.

Guidance for instrument calihra@dn is described for individual methods for other organic
and metal analytes in EPA 1986b and for other unorganic analyses in EPA 1983,

After calibration and standardization of instrumentation are within acceptable limits,
precision and accurac; wnll be evaluated by analyzing a QC check sample for each analysis
performed that’ day QC check samples containing all analytes of interest will be either
purchased commerc1ally or prepared from pure standard materials independently from
calibration standards. The: QC check sample will be analyzed and evaluated according to criteria
in the method. Instrument performance check standards and calibration blank results will be
recorded in a laboratory log book, which will also contain evaluation parameters, benchmark

criteria, and maintenance information (see Section 11.0). Table 8-8 presents suggested QC check
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materials for laboratory analysis and for field equipment measurement parameters not addressed

in the methods cited above.
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8.7.2 Field Instruments

Four field instruments (pH meter, conductivity meter, thermometer, and turbidimeter)
will be used during the interim discharge period. The field f;let'ers will be calibrated (if
applicable) in accordance with manufacturer's instructions, whlch are presented in the Field
Sampling Plan. QC limits for accuracy and precision of the fleld analyses are listed in Table 8-9.

Calibration results will be recorded in an instrument log book ded1'cated to each field
instrument. This log book also will contain instrument p__reventive maintenance information, as
apprepriate. -

< N

8.8  ANALYTICAL PROCEDURES .

The EPA methods have established detection limits. (and in some cases, quantification
limits) covering each analyzed constituent for use nahonwnde as a contractual requirement for
analytical laboratories. Quantification llrmts were established after considering typical ranges
of interferences affecting quantification of constltuents in representative environmental samples.
Quantification of constituents at levels below the estabhshed quantification limits may be
achieved if interferences are not significant. For lughly contaminated samples, matrix effects
may require higher quantification limits. N

General methods and method quantlflcahon limits for analyses to be performed are
summarized in Table 8-10. Methods for analysis will include analytical procedures, specified in
Table 8-10, commonly employed by the prolect laboratory and verified as to accuracy and preci-
sion. QC checks and dec1sxon cr1ter1a for determmmg if an analysis is within laboratory and
method QC requirements will fo]loyv the guidelines given in the laboratory SOP and/or QA plan
or in the method, if available. -’

Where appropriate and consistent with anticipated data uses (and in recognition of the
validation re’quiren}e‘ﬁfs)‘,' these procedures may be modified, with the concurrence of the QAC,
to incorporate technlquesfamillar to the project laboratory. Deviations from EPA methods must
be substantiated";b)__; full daté} vériﬁcation and validation procedures, according to requirements
presented in the EPA 5§;b/S.W78f/OO8 Test Method Equivalency Petitions Manual (EPA 1987¢). Any
such procedure deviatieﬁs. _deemed significant by the QAC will be submitted to the EPA and
Ecology for review and concurrence prior to implementation.

Three types of bioassays may be performed on discharge or receiving waters, chronic
bioassay, acute bioassay, and algal growth potential tests. The bioassays will be performed

according to protocols in Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
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Receiving Waters to Freshwater Organisms, EPA/600/4-89/001 and the Annual Book of ASTM
Standards, Section 11, Water and Environmental Technology, Volume 11.04 Biological Effects and
Environmental Fate. The testing will be conducted so as t"c; éetermine the IC25 (the
concentration providing a 25 percent inhibition of growth or reproductlon in the test organisms),
and a chronic NOEC. The testing will be conducted on the followmg orgamsms

Freshwater chronic toxicity test species fathead minnow: Ptmephules promelas

Chronic phytotoxicity test species alga: Selenastrum capricornutum as described in
EPA/600/4-89/001. S

A minimum of three replicates and a control W1ll be run If the test cannot statistically
detect a 30 percent difference in toxic effect betweeri- the efﬂuent dilution and the control, then
the number of replicates will be increased in future tests' unhl a 30 percent or less difference in
toxic effect becomes statistically significant. The mean of these rephcates will be compared to
the control mean using the method in Appendlx H or EPA/600/4-89/001 at the 0.05 level of
significance.

8.9 DATA REDUCTION, VALIDATIOiV AN’D"ﬁEi’ORTING

enable reviewers to concluswely determine the quahty of the data. The QAC or de31gnee is
responsible to the Field Services Project Manager for conducting checks for internal consistency,
transmittal errors, and labora;(;fy" pl:()"tyoegls, and for complete adherence to the QC elements
specified in this QAPP. / ’ f\ e .

Field measurements (pH conduchv1ty, turbidity, and temperature) will be verified and
checked through review of mea_suremeng, and recording procedures during surveillance of field
and instrumentation calibration proced\iires. Transfer of field data from field notebooks to raw
data lists will be verified by the QAC.

Analytlcal data wnll be reported in the units specified in Table 8-10. These units have
been selected to’ assure ease of comparlson with previously generated relevant site data and
human health crltena\ T

The laboratory will prov1de documentation including the sample results with appropriate
annotations, and all QA/ QC results associated with that sample set (method detection limits,
blanks, laboratory duplicates, matrix spikes, matrix spike duplicates, laboratory control samples,

and surrogate recoveries). Raw data will not be required for all samples; however, the
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. laboratory will maintain this information in their files. Data validation procedures for all

samples will include checking the following: AN

Holding times ,
Field trip blanks AN N
Field rinsate blanks ~
Field transfer blanks
Blind field duplicates
Laboratory duplicates
Laboratory matrix spikes
Laboratory matrix spike duplicates N
Method blanks |
Surrogate recoveries

Detection limits

Assessment of precision

Assessment of accuracy

Assessment of completeness.

e B
’ \ H

Section 8.13 presents sta’ﬁg_t’ficaltf té_s_gt\s“' used to determine data precision, accuracy, and

completeness. If precision o\r'-acc\ix'r'acy fall Gutside established acceptance limits, reanalysis or

corrective action will be 1mplemented ‘a8 .appropriate. Unless all corrective action is substantial

and defensible, the corrected data will hot be used. Corrective action procedures are presented

in Section 8.14.

8.10 INTERNAL QUALITY CONTROL

QC checks w1ll con51st of measurements performed in the field and laboratory. Analytical

procedures referenced m\Sec'__hon 8.8 specify routine methods required to evaluate whether data

are within proper QC limits. Additional QC checks include analysis of a number of field and

laboratory QC samples, which are described in the following subsections.
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8.10.1 Field/Intralaboratory Methods

The following QC samples will be evaluated to verify accuracy and precision of analytical

results for the project. The frequency of laboratory and field QQ."anélyses is described herein.

- S .,
LS N

8.10.1.1 Field Trip/Transfer Blank M N ~ N

The field trip/transfer blanks for water sampling will consist of deionized (DI) or distilled
water in a volatile organic compound sample container (supphed by the analytical laboratory),
which will be transported to the field, transferred to a new sample container in the field and
returned to the laboratory for volatile organics analy31s One Tield trip/transfer blank will be

included in each cooler containing water samples for volatlle analy51s
8.10.1.2 Field Rinsate Blank T

A minimum of 5 percent of the total number of non-QC groundwater samples collected
using nondedicated sampling equipment v wxll be: collected and analyzed as field rinsate blanks.
Field rinsate blanks will consist of DI or dlshlled water (supplled by the analytical laboratory)
passed over and/or through decontaminated samplmg eqmpment used to collect water samples.
Surfaces and materials exposed during actual samplmg will be rinsed to evaluate the
effectiveness of sampling eqmpment decontamination procedures and potential for equipment

or field cross-contamination. .~

8.10.1.3 Blind Field Duphcate \

The field duplicate for groundwater samplmg will consist of two water samples collected
sequentially. Samples will be coded sggh that the laboratory cannot discern from the sample
label which samples are duplicates. A minimum of 5 percent of the total number of non-QC
water samples collected Wlll be analyzed for all analyses as blind field duplicates to provide

information on the prec1smn of chemical analysis.

8.10.1.4 Laborat(;r\'y-\l\_\/\ﬁtri;x',sfpike

Laboratory matfii\sﬁikes will be conducted to provide information on accuracy and
assure that extraction and concentration levels are acceptable. These analyses will be conducted
on a minimum of 5 percent of non-QC groundwater samples (or one per sampling event, if

fewer than 20 samples are obtained). The laboratory matrix spike will follow matrix spike guide
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lines specified in the laboratory SOP. Laboratory matrix spikes will be performed for all

required chemical analyses. i

8.10.1.5 Laboratory Matrix Spike Duplicate o .\\' N

Laboratory matrix spike duplicates will be analyzed for\a”rrﬁnir\riun; of.5 percent of non-
QC water samples (or one per sampling event if fewer than 20 samples a\rexobtained). These
analyses will be performed to provide information on the precisiOn of chemical analysis. The
laboratory matrix spike duplicate will follow matrix splke duphcate guidelines specified in the
laboratory SOP. Laboratory matrix spike duphcates w1II be performed for all required organic

analyses. o~

8.10.1.6 Laboratory Duplicates v
Laboratory duplicates will be conducted on a minimum of 5 percent of all non-QC water
samples to provide information on the prec‘_i"sihc')'ri of chemical analysis. Laboratory duplicates will

be analyzed for all inorganic analyses.

8.10.1.7 Laboratory Method Blank -

Laboratory method blanks will be analyzed for all analyses for a minimum of 5 percent
of all non-QC water samples (or’ one“xper batch of samples analyzed, if fewer than 20 samples
are analyzed) to assess possibl_ef'laB’o'ratdry contamination. Dilution water will be used whenever
possible. Laboratory method_\blianké will -Qgﬁtain all reagents used for analysis.

8.10.1.8 QC Check Sample

QC check samples containing each analyte of interest will be analyzed for a minimum
of 5 percent of non: QC water samples (or one per sampling event if fewer than 20 samples are
obtained) to venfy the accuracy of laboratory equipment. Analysis will follow guidelines estab-
lished in the EPA methods Procedure calibrations will substitute for QC check samples where

QC check samples are r\ot requlred by the method.

8.10.2 Interlaboratory Comparisons

Interlaboratory comparisons are not planned at this time. A limited number of samples

may be split with the EPA and/or Ecology, if requested.
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811 PERFORMANCE AND SYSTEM AUDITS

This section presents the internal performance and systems dudits required to monitor
performance of the laboratory and field measurement systems. Pe'rforrrlance and system audits
of sampling activities and laboratory operations will consist of drrect Qbservahons of work being
performed, and inspection of laboratory and field equipment use, cahbratlon, and maintenance
to verify adherence to QA/QC requirements. i

Internal audits of both field and laboratory activities will be conducted by the QAC or
designee once within the first 6 months of operation, and once every 2 years thereafter. Field
audits will be unannounced to assure representahve performance of technical and QA
procedures. Laboratory audits will be scheduled to assure that project samples are being
analyzed during the audit. AN

Checklists for both field and laboratory audits w1lI ‘be based on EPA's National
Enforcement Investigation Center audit checklists (EPA 1984b) as presented in Forms 8-2 through
8-6 to this section. The audit will be conducted only by individuals that have no direct
respongibilities for the activities being audlted ;

Prior to internal audits, the audltor(s) will meet with the audited party to define the
scope of the audit. The physical audit will con51§t of reviewing audited activities, completing
the checklist, and noting any nonconformances, deficiencies, and relevant observations. An exit
review will be conducted with the audited party to notify them of preliminary audit findings.

The auditor or des.i,g"rree'-"\wi?ll"~prepare an audit report that includes findings,
nonconformances, observation\s: recommended corrective action, and a schedule for completion
of such action. An Audit Report- Eorrnat similar to that presented in Table 8-11 will be used.

For each identified nonconforrharjce, a Corrective Action Report (Form 8-1) will be issued
as part of the audit report by the auditor to notify the responsible party (the individual respon-
sible for 1mplementmg corrective action) of the recommended corrective action and its schedule
for completion (SEe Se-c.tlon 8.14). If a field corrective action is required, the Field Coordinator
will be notified.” If a laboratory corrective action is required, the Laboratory QA Officer will be
notified. The audrt repor} wrll be distributed to the Spokane County Project Manager and Field
Services Project Manager. -

The audit will remain open until all corrective action is completed by the responsible
party and approved by the QAC. Once all findings are corrected and documented on Corrective
Action Reports, the audit will be closed by the QAC. Closure may be effected by either a memo
to be filed with the audit report or by another appropriate method. The audit reports and
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associated Corrective Action Reports will be submitted to Ecology and EPA once the audit is

closed.

812 PREVENTIVE MAINTENANCE S
8.12.1 Field Instruments 7 o0

The field representative is responsible for field instrumentation pre?rédtive maintenance
for instrumentation utilized by that individual. Preventive maintenance on field instruments will
be performed by qualified field technicians in accordan’ée w?vith manufacturer’s instructions and
maintenance schedules. Maintenance will be documented m ‘instrument log books and will
include the date and initials of the individual performmg the maintenance.

The field representative will routinely compare mstru\rnent calibration results against
preventive maintenance records to verify the effectiveness of the preventive maintenance
program. The field representative is responsible for scheduling preventive maintenance required

by the manufacturer.

8.12.2 Laboratory Instruments

The analytical laboratory manager has ulnmate responsibility for maintaining laboratory
instruments in good working order, including resiiénsibilities for routine maintenance and the
training of personnel in mainféﬁénce procedures. All maintenance activities and other
appropriate details will be documented daxly in maintenance log books by the laboratory
personnel performing the mamtenemce Each entry will be signed and dated. At a minimum,
the preventative maintenance sc}\edules\_ contained in the equipment manufacturer's instructions
will be followed. N
8.13 SPECIFIC ROUTiNE PROCEDURES USED TO ASSESS DATA

Analytical datdm WIll be reviewed to assure that the QA/QC objectives for precision,
accuracy, and com_pleteness ’:are met. These reviews are intended to identify the occurrence of
deficiencies in time"‘to:te\lkea edrrective action. This section describes routine procedures for

assessing project data, "

8.13.1 Assessment of Precision
Precision measures the mutual agreement among individual measurements of the same

property, usually under prescribed similar conditions. QA/QC sample types that test precision
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include field duplicates, laboratory duplicates, and laboratory matrix spike duplicates. The esti-
mate of precision of duplicate measurements is expressed as a relatiye percent difference (RPD),
and is calculated as follows: -/
D, -D {ANN
RPD = —' 2 _x100 ~ "~
(D, + D)2 N
Where D, = First sample value

D, = Second sample value (duplicate)
The RPDs will be routinely calculated and compared w1th DQDS

To set control limits, the standard deviation, s of a Series of replicate measurement limits

is calculated: NN
n [ < TA2 N2
if,.I"'---.“,_._"‘1 J
Where: s = the sample standard dev1at10n

n = the number of rephcates
Xi = the ith replicate

X = the mean of the replicatés

8.13.2 Assessment of Accurag .
Accuracy is assessed usmg resuIts of QC check samples and laboratory matrix splke

analyses, and is routinely expresse\d as__\_a percent recovery, which is calculated:
(Total Ahh'l}te Found - Analyte Originally Present) x 100
Analyte Added

Percent Recovery =

The perc"ént‘feCover);fe will be routinely calculated and checked against DQOs.
- N a

~
.
\-.

8.13.3 Assessment of Completeness
The amount of valid data produced will be compared with the total analyses performed

to assess the percent of completeness. Completeness will be routinely calculated and compared
with DQOs.
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8.14 CORRECTIVE ACTIONS
Corrective actions may be needed for three categories of norisconformance:
® Deviations from the methods or QA requirements esteﬁiislied in the QAPP
® Measuring or analytical equipment malfunctions \ “ \ “ N

® Analytical error. AN

Corrective action procedures that might be 1mplemented based on audit results; detection

of unacceptable data are developed on a case-by-case ba31s S\uch actions may include one or

more of the following;: { NS
® Altering procedures in the field N . N N
® Using a different batch of containers ~ v

® Performing an additional audit of field or laboratory procedures
® Reanalyzing samples if holding_:_‘-’t'ir“rié‘s”"a-llo_w\
® Resampling and analyzing N

® Evaluating sampling and analyncal procedures to determine possible causes
of the discrepancies W

® Accepting the data w1th no action, whlle acknowledging the level of
uncertainty Ve ‘\

® Rejecting the data as unusable

During field operatlons and samplmg procedures, the field representatlve will be
responsible for taking and reportmg requlred corrective action related to field activities. A
description of any such action taken will be entered in the Field Log Book. If field conditions
are such that conformance with the QAPP is not possible, the QAC will be consulted
immediately. An.y correcﬂve actlon or field condition resulting in a major revision of the QAPP
or Field Samplmglflan will b_e qommumcated to the County Project Manager, as well as the EPA
and Ecology, for rev\ievg Emé l,c’oncurrence. This communication will be made prior to changes
in the field activities whenever possible.

During laboratory analysis, the Laboratory QA Officer will be responsible for taking
required corrective actions in response to equipment malfunctions. If an analysis does not meet

DQOs outlined in this QAPP, corrective action will follow the guidelines in the EPA methods
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and the EPA guidelines for data validation for organics and inorganics (EPA 1988a,b; EPA 1991).
At a minimum, the Laboratory QA Officer will be responsible for monitoring the following:

® (Calibration check compounds must be within performarice:c Eriteria specified in

the EPA method or corrective action must be taken prlor to initiation of
sample analysis. For volatile organics analysis in water (Method 8010A), a
minimum of five calibration standards will be prepared for each analyte of
interest. One of the standards should be at a concentration near, -but above,
the method quantification limit. The other concentrations should correspond
to the expected range of concentrations found in real samples or should define
the working range of the detector. The percent relative standard deviation
cannot exceed 20 percent when comparing calibration factors to determine if
the five-point calibration curve is linear. - The workmg calibration curve or
calibration factor must be verified on each workmg day by the injection of one
or more calibration standards. If the response for any analyte varies from the
predicted response by more than +15 percent, a new calibration curve must be
prepared for that analyte. No analyses may be performed until these criteria
are met.

Before processing any samples, the analyst should demonstrate, through
analysis of a reagent blank, that mterferences from the analytical system,
glassware, and reagents are within’ acceptable limits. Each time a set of
samples is extracted or there is a change in'reagents, a reagent water blank
should be processed as a safeguard against chronic laboratory contamination.
The blank samples should be carried “through all stages of the sample
preparation and measurement steps. .

For volatile organics analySIS in water, blanks must contain less than 1.0 ng/L
methylene chloride. . "The laboratory should report the methylene chloride
concentration as estlmated "J,".at the detected value, if below the 1.0 pg/L
limit. For other parameters, method blanks must be below criteria guidelines
specified in the method If contaminants are present above these levels, the
source of contammahon must be investigated, corrective action taken and
documented, and all samples associated with a contaminated blank
re-analyzed. If, upon re—analy51s, blanks do not meet these requirements, the
QAC will be notified immediately to discuss whether analyses may proceed.

Retention” time windows will be defined by plus or minus three times the
standard deviation. of the absolute retention times for each standard. The
laboratory must calculate retention time windows for each standard on each
GC column.and whenever a new GC column is installed. The data must be
retained by the laboratory. All succeeding standards in an analysis sequence
must fall within the daily retention time window established by the first
standard of the sequence. No analyses may proceed until this criterion is met.

Matrix spike analysis for volatile organics must be within the specified range
for recovery limits, or corrective action must be taken and documented.
Corrective action includes: 1) reviewing calculations, 2) checking surrogate
solutions, 3) checking internal standards, and 4) checking instrument
performance. Subsequent action could include recalculating the data and/or
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re-analyzing the sample if any of the above checks reveal a problem. If the
problem cannot be corrected through re-analysis, the QAC will be notified
by the laboratory prior to data submittal, so that addltlonal corrective
action can be taken, if appropriate.

If the recovery of a surrogate compound in the method blank is outside the
recovery limits, the blank will be re-analyzed along with all samples associated
with that blank. If the surrogate recovery is still outside the hrmts, the QAC
will be notified immediately to discuss whether analyses may priceed.

® If holding times are exceeded, all positive and non-detected results will be
qualified as estimated concentrations. If holdmg times are grossly exceeded,
the QAC may determine the data to be unusable

* If laboratory instrumentation deviates from requlred calrbrahon specifications,

the QAC will either flag data as estimated- or détermine it to be unusable,
according to guidelines established by EPA (EPA 1988a b, 1991).

If analytical conditions are such that non-conformance with this QAPP is indicated, the
QAC will be notified as soon as possible, so ‘that any additional corrective actions can be taken.

Corrective Action Reports (Form 8- 1) wrll be used to document response to reported
nonconformances. These reports may be generate,d from internal or external audits or from
informal reviews of project activities (Section 811)

Corrective Action Reports initially will be reviewed for appropriateness of
recommendations and actions by ‘the. QAC (for QA matters) and by the Project Manager (for
technical approach). The reports w111 then be forwarded to the County Project Manager for
review. \ R '

8.15 QUALITY ASSURANCE REPORTS TO MANAGEMENT

All data packages submitted to the EPA and Ecology will include a QA report containing
results of the QA w0rkups and conclusions. This QA report will summarize all relevant data
quality mformahon "fhe QAC will be responsible for data quality assessments and associated
QA reports. ' Lo

QA audit reports w1ll be prepared and submitted to the Project Manager, the County

Project Manager, and EPA . '__Fmal task or investigative reports will contain a separate QA section

summarizing data quality information.
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© Edmonds, WA (206) 778-0907 FAX (206) 778-6409

LANDAU ASSOCIATES, INC.

Corrective Action Report

Sample Program Identification: o

Sampling Dates;____ e

Material to be Sampled: _ — — S

Measurement Parameter: —— . —

Acceptable Data Range: i i e .

Corrective Actions Initiated By:— B , .

Title: Date:

Problem Areas Requiring Corrective Action:

Measures to Correct Problems:

Approval for Corrective Actions:

Title: _ _ Date:

Signature: ___

FORM 8-1
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FIELD CHECKLIST

Field Observations

Yes__

Yes__

Yes__

Yes__

Yes__

08/10/94 J\COLBERT\ORM\QAPP-FRM.8-2

_No__

Yes__

No__

No__

No__

No__

No__

N/A__
(Required if RCRA lnspectlon ) AN
o N \\7\ \
,’\
NA__ 2. Is permission to enter the facullty documented? If yes, where is
it documented? yAr ey
N/A_ 3. Were split samples offered to the i‘acility? If yes, was the offer
accepted or declined?
N/A_ 4. Is the offering of spllt samples recorded? If yes, where is it
recorded?
N/A__ 5. -":\If ihq,-'éfjér' ‘tu\sﬁlit samples was accepted, were the split
samples collected? If yes, how were they identified?
~ . . -
N/A_‘il B, h ~ Are the number, frequency, and types of field measurements

S M. / recorded?

1. Was permission granted to enter and mspect the facility?

; T \a__\nd observations taken as specified in the project plan or as
S % directed by the project coordinator? |f yes, where are they

FORM 8-2
Sheet 1 of 2




Yes__
Yes__ No__
Yes__
Yes__
Yes__ No__

08/10/94 JACOLBERT\O&M\QAPP-FRM.8-2

No__

No__

No__

N/A__

N/A__

N/A__

N/A__

N/A__

10.

11.

Are samples collected in the types of containers specified for
each type of analysis? If no, what kind of sample containers
were used? A

7N
NS N AN

Are the number, frequency, and types of samples collected as
specified in the project planbr as directed by the project
coordinator? If no, explain’ why not

~ ”,

Are samples! packed for_preservation when required (i.e.,
packed in ice, etc )‘? If no or N/A, explain why.

FORM 8-2
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Yes_; No_ N/A__ 1. Have all unused and vbidé;:léc;d;nit?ablé documen{s been

Yes__

FIELD CHECKLIST

Document Control A

N

returned to the coordinator by the feam members?
FAR RN N

o P < AN Y 3
= ———— = < ~ =~ —
e ___\

No__N/A__ 2. Were any accountable documents lost or destroyed? If yes,

have document numbers, of all lost or destroyed accountable
documents been recorded, and where are they recorded?

“

>
- ~
N
—

N

N, -
A

Yes__ No__N/A_ 3. Are all samples identified with safﬁple tags? If no, how are

samples identified?

Yes__ No__ N/A__ 4. Are all sample tabs_ cémpleted (e.g., station no., location, date,

Yes,

time, analyses, signatures of samplers, type, preservatives,
etc.)? If yes, describe types of information recorded.

i
~

No__ N/A__ 5. Are all :éampléé collected listed on a chain-of-custody record?

If yess, describe the type of chain-of-custody record used and
what information is recorded.

P

Yes__ No__ N/{A _\ 6. Iﬁused, are the sample tag numbers recorded on the chain-of-
~N

. . / custody documents?
~ N s
Y

N,
~

N

FORM 8-3
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Yes__No_ NA__ 7. Does information on sample tags and chain-of-custody records
match?

~

S

;" . \

Yes__ No__ N/A__ 8. Does the chain-of-custody record 'hdrcate the method of
sample shipment? N

Yes_ No__ N/A__ 9. Is the chain-of-custody: record mcluded with the samples in the
shipping container? > N \'
e e = = ‘\,; \ —_

Yes__ No__ N/A_ 10. If used, do the' sample traffic reports agree with the sample
tags? .

Yes_ No__ N/A__ 11. If required, has a rec\‘e’ilpt for the samples been provided to the

facility. (required by RCRA)? Describe where offer of a receipt
isf,'dqgumgnted.

Yes__ No__ N/A__ 12 If used,\"ar__;i' blank samples identitied?

Yes__ No__ N/A _\ s If‘}collected, are duplicate samples identified on sample tags
N ; and chain-of-custody records?

FORM 8-3
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Yes__ No__ N/A__ 14, If used, are spiked samples identified?

Yes__

Yes

Yes__

Yes__

Yes__

Yes__

Yes__

08/10/94 J\COLBERT\O&AM\QAPP-FRM.8-3

No__

__ No__

No__

No__

No__

N/A__ 15. Are logbooks signed by the |nd|V|duai whO‘cbecked out the
logbook from the project coordinatef? N

:’;\ ;

N/A__ 16.  Are logbooks dated upon"re"c'ei_pt\ from the project coordinator?

N/A__ 17, Are logbooks project-specific (by\légbook or by page)?

N/A__ 18, Are logbook er\"frj‘e\é-‘agt"ea‘énd identified by author?

N/A__ 19 Is’ the facllitys approval or disapproval to take photographs
J,noted |n a Iogbook'?

~ N ¢
.

__N/A_ 20. Are photoéraphs documented in logbooks (e.g., time, date,
description of subject, photographer, etc.)?

__ N/A__ \--2]‘.\‘ If film from a self-developing camera is used, are photos

‘\_\/ matched with logbook documentation?

FORM 8-3
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Yes__No__N/A__ 22 Are sample tag numbers recorded? If yes, describe where they
are recorded.

,"l '." N ~
7 AN
Yes__ No__ N/A__ 23. Are calibration of pH meters, condUctivify\rpefe(s, etc.,
documented? If yes, describe where this is documented.

Yes__ No__ N/A__ 24, Are amendments to th'e"'ppéje,c'i pfan documented? If yes,
describe where the am'en\drhén,té are documented.

\ . \ .,
.\‘ ‘\ N
- N
<7
o N
N
~
~ .

S .

N .

"

‘./ ~ ~
. .
. N
N ~
~ N
N
N
N Fi
o
FORM 8-3
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FIELD CHECKLIST

Debriefing with Project Coordinator  ~

Yes__ No__ N/A_ 1. Was a debriefing held with project cooridmator;nd/or other
participants? N \\
- —— BN 7,\777\. : _ _
Yes__ No__ N/A__ 2. Were any recommendations made to the project participants

during the debriefing? If yes Ilst recommendations.

08/10/84 JACOLBERT\O&M\QAPP-FRM.8-4 FORM 8-4




~ LABORATORY CHECKLIST

SIGNATURE OF AUDITOR _ DATEOFAUDIT _ ]
LABORATORY _ _ CEAT PROJECT NO.
LABORATORY LOCATION _ AN

CONTRACTS IN EFFECT _ \ FANIINE

(List Contract Numbers)

1. Name of Sample Custodian and other personnel responsible for sample receipt and
document control. S

AN

- ~S
“ :

2. Where are the Sample Custodian's procedures and ré‘sp,onsibilities documented?
AN

N

3. Where are written Standard Operaﬁﬁ@"‘Pro@gdures (SOPs) pertaining to receipt of
samples documented (laboratory manual, written, instructions, etc.)?

4, Where is the receipt of chain-of-custody Fegbrd(s) with samples being documented?

5. Revuew sample receipt documentatlon to assure that the nonreceipt of chaln of-
custody record(s) wnth\samples is‘being documented.
AL
N N )
6. Where is the integrity of the shipping container(s) being documented [custody seal(s)

intact, container Iocked or sealed properly, etc.]?

7. Review the sample documentatlon to assure that the lack of integrity of the shipping
container(s) is being’ ‘documented (i.e., evidence of tampering, custody seals broken
or damaged, locks unlocked or missing, etc.).

FORM 8-5
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10.

11.

13.

14.

15.

12a.

Determine, by asking the Sample Custodian or reviewing the laboratory SOP
manual, if agreement among Sample Management Office forms, chain-of-custody
records, and sample tags is being verified? State source of.information.

~
N

, N
e — / . 5

Where is the agreement or nonagreement verification(be’ing Eioqn]rhqnted?
~ [

Review sample receipt documentation to assure that sample tag numbers are
recorded by the Sample Custodian. VA

~ .
N <

N

m—— \ _\. - — EEEEe—
Where are written Standard Operating Procedures (SOPs) pertaining to the sample
storage documented (laboratory manual, written instructions, etc,)?

Do written SOPs and actual Iabora‘tqri}:p'“r,'actjcg/s-"'demonstrate laboratory security?

12b.

4
N

Describe sample storage area (upright refFigerator in GC lab, walk-in cooler in
sample receiving area, etc.).

N

._\.

How is sample |dent|f|cat|on\malntalned'?

N ~

How is samplé extract (or inorganics concentrate) identification maintained?

S
$

~ ) kN

How are samples that require preservation stored to maintain their preservatlon?

FORM 8-5
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16.

17.

18.

19.

20.

22.

23.

How are written Standard Operating Procedures (SOPs) pertaining to sample
handling and tracking documented?

AN

What laboratory records are used to record personnel ’recewmg‘ a\nd transferring

samples in the laboratory? NN

Affirm that each instrument used for sample analyS|s (GC, GC/MS, AA, etc.) has an
instrument log. List those instruments WhICh do not\ _

Determine where analytical methods are documente\d\and ask it methods are
available to the analysts.

Determine where quality assurance. precedures are documented and ask if
procedures are available to the analysts

<

How are written Standard Operating Procedures (SOPs) for compiling and
maintaining sample dotument files documented?

4 . .- T
/ ~ T
A ~ S L

~

How are sample documents flled (by case number internal Iaboratory number, batch
number, sample number, etc.)?/

N
~
S\

Review sample document files to determine if a document file inventory is prepared
for each case flle

FORM 8-5
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24, Review sample document files to determine if all documents in the case files are
. consecutively numbered according to the file inventories.

N

25. Observe the document file storage area to determme if theiabOratory document files
| are stored in a secure area. N NN

26. Has the Iaboratory received any confidential documents?

Complete questions 27, 28, and 29 ONLY if the response-'tb-gu"estion 26 was yes.

27. Review the case files to assure that confidential documents are segregated from
other laboratory documents.

~
~
~

28. Review the case files to assure that confldentnal documents are stored in a secure
manner. N

29.  Review recommendations from the _previous audit to determine if the
recommendations have been implemented If not, the recommendations should be
repeated and the Iaboratory director and the Project Officer should be notified.

\

FORM 8-5
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LABORATORY CHECKLIST

Debriefing with Laboratory Personnel A

1. List observations made by the auditor.
N
- 74’ N > N
— — - — N~
."\;

2. Make recommendations with respect to each,ét;é'e'ryation.

— e - — N .'\,,'\ - . N
3. Discuss observations and recommendations made by the auditor.

FORM 8-6
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TABLE 8-1

;’\ ~
CONSENT DECREE WATER QUALITY CRIFERIA®

N
SN
Constituent of Concern Performance Standard” / ™ Evaluation Criteria
1,1,1-Trichloroethane 200 N7 200
Trichloroethylene 5 5
1,1-Dichloroethane 4,050 /™, 4,050
1,1-Dichloroethylene 7 sy 7
Methylene chloride 2:‘3\ NN 25
N ;
Tetrachloroethylene 07 ™. \\\ 7
~
NS

(a) Concentration in parts per billion (ng/L).

4 ~
PN
.
/
E i
Pl hY
N N ~
~ -\,' ~.
N
~
~ ~
~ ~
~ y
~ 7
h—
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Flow

Chloride
1,1-Dichloroethane
1,1-Dichloroethylene
Iron

Manganese
Methylene chloride
Nitrates

pH

Total phosphorus
Tetrachloroethylene
1,1,1-Trichloroethane

Trichloroethylene

NPDES INTERIM EFFLUENT LIMITATIGNS

Parameter

TABLE 8-2

Daily Average

N

AN

,'I . . N
¢ /> Daily Maximum

NN

Continuous

230 mg/L

300 pg/L« "

i . ¢
50 ng/L NN \
2.5 - 25@ pg /L

10 mg/L

N
AN
AN

4,050 pg/L
7 ng/L

8.5
930 pg/L
0.7 - 7% ng/L
200 pg/L
5 ng/L

(a) The daily maximum will be determined as a result of the removal efficiency of the system.
These figures are part of the evaluation and performance criteria in the Consent Decree.
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QUALITY ASSURANCE RESPONSIBILTI:I@S

Personnel

TABLE 8-3

Responsibilities NN
rg—iﬁ

Field Services Project Manager

Project QA Coordinator (QAC)

Laboratory QA Officer
N
~
; e ~
N N
« o
N ~
~ NS
Y
~

08/10/94 J\COLBERT\O&M\QAPP.8-3

Coordinate techmcal Pro;ect dlrectlon anﬂ product
technical review; coordinate project/ agency interaction;
review project QA needs and approve appropriate QA
corrective actions as r{eeded oversee technical project
team performance o ensure successful accomplishment
of technical and QA pro;ect objectives.

Provide technical QA\ass;stance, direct implementation
of QAPP; arrange contract or other external procurement
packages for QA needs; prepare corrective action
response; prepare and submit QA reports to project
management; conduct or superv1se laboratory and field
audits.

Ensure-that all laboratory QA ob]echves are met and
laboratory QA/ Qc. mformahon is properly documented
and reported




‘ TABLE 8-4
SURROGATE RECOVERY CONTROL LIMITS
IN WATER SAMPLES r

Surrogate Name Cq;‘{;trpl ifm,i_ts (percent)®

Volatile Organics (8010A) S M h \_\\'\‘, o
Bromofluorobenzene 67 - 130
Bromochloromethane i~ 62 - 138

FAVAR AN

Semivolatile Organics (8270A) s
Nitrobenzene-d5 I \:’ \\ 35-114
2-Fluorobiphenyl > \\\"; 43 - 116
p-Terphenyl-d14 33-141
Phenol-d5 10-94
2-Fluorophenol 21 - 110
2,4,6-Tribromophenol 10 - 123
d14-1,2-Dichlorobenzene 16 - 110

Organochlorine Pesticides/PCBs. (8081)

TCMX 26 - 93
DCBP Sl 31-111
N . ._\'_.' /_." .‘\._a',
N . KN
N
~
N
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@ TABLE 8-5 Page 1 of 2
LABORATORY MATRIX SPIKE/MATRIX SPIKE DUPLICATE CONTROL LIMITS
IN WATER SAMPLES s
N

.

i ’/' /. N ~ .
| Recovery‘(percent) ~\ RPD® (percent)

~

| Volatile Organics Analyses (8010A) N

1,1-Dichloroethylene - 61-145 20
Trichloroethylene \ 71-120 20
1,1,1-Trichloroethane ',2"(1)2160 50
1,1-Dichloroethane "" N : ~ 2\6;160 50
Methylene chloride > 29316_9 50
Tetrachloroethylene 20-160 50
Semivolatile Organics (8270A)

1,2,4-Trichlorobenzene 39-98 28
Acenaphthene 46-118 31
2,4-Dinitrotoluene 24-96 38
Pyrene 26-127 31
N-Nitrosodi-n-propylamine 41-116 38
14-Dichlorobenzene ~ / 36-97 28
Pentachlorophenol 9-103 50
Phencl SO / 10 42
2-Chlorophenol N N \\ “'-\; 27-123 40
4-Chloro-3-methylphenol b 23-97 42
4-Nitrophenol 10-80 50
anochlorine Pesticides/PCB (8081)

Lindane & { N\ % 56-123 15
Heptachlor\ \ . 40-131 20
Aldrin N 40120 22
Dieldrin N 52-126 18
Endrin 56-121 21
4,4-DDT 38-127 27
Aroclor 1242 50-120 25
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TABLE 8-5 Page 2 of 2

LABORATORY MATRIX SPIKE/MATRIX SPIKE DUPLICATE CONTROL LIMITS
IN WATER SAMPLES r

,\

FAEEN
Recovery "épgf;‘p\eht) < RPD® (percent)
 Metals (6010/7000) 75125 NS
Chloride, nitrate, nitrite, ammonia, total ..,\:"‘75-125 20
phosphorus FARAN
Other N,
Hardness N NA“” : 20
Alkalinity 75-125 20

(a) RPD = Relative percent difference. LN
(b) Replicate samples are substituted for matnx splke/ matrix spike duplicate.
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TABLE 8-6

Page 1 of 2

WATER SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Analysis Sample Container® Preservation Holding® Time
Groundwater Vo]atiré _Oi'éénics 2 each - 40 mL glass vials (leave no  Maintain on ice 14 days
7y headspace), Teflon-lined septum cap HCl to pH <2
) e
4 /
Influent/ Hardness , 4-oz plastic HNO,; to pH <2 6 months
Effluent ( S’ S e
Alkalinity 40z plas‘qc None 14 days
Semivolatile Organics -\.‘3 each - 1- L amber glass; Teflon- Cool to 4°C 7 days to extraction;
_/

Organochlorine
Pesticides/PCBs

Metals
Mercury
Other metals®
Other Inorganics

Chloride, Nitrate,
Nitrite

Ammonia, total
Kjeldahl nitrogen,
total phosphorus

08/10/94 J:\COLBERT\O&M\QAPP 8-6

hned cap

3 each 1 L amber glass Teﬂon—

litied cap

1-L polyethyleﬁé
1-L polyethylene

N

1-L polyethylene

1-L polyethylene

7

40 days after extraction

Cool to 4°C; 7 days to extraction;

pH 5-9 40 days after extraction

HNC)3 to pH <2 28 days

HNO; to pI-I < 6 months

/ / AN . .

‘Cool to 4°C 28 days, 48 days,
48/ hours 7

Cool to 4°C e 28’ days

H,SO, to pH <2 ,( il




TABLE 8-6

WATER SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Page 2 of 2

Analysis Sample Container® Preservation Holding® Time
Chronfé bioa"ssay 3 each - 2-1/2 gallon plastic Cool to 4°C 36 hours
SN cubiliter containers
Algal growth potenhal 2 each - 1 L amber glass; Teflon- Cool to 4°C 36 hours

lined cap

E Ve h
s h

(a)
(b)

(c)

(d)

e
K4

Sample container specifications may be mod‘fxed after consultation with the analytical laboratory. Where composite samples
of influent/effluent are collected, 3—gallon polyethylene cubitainers will be used.

Holding times are from date of collection. “All'samples will be shlpped to the laboratory within 24 hours (except as noted for
samples collected on Friday). Arrangements will be made w1th the laboratory for timely receipt of samples with short holding
times.

Other metals include antimony, arsenic, beryllium, cadrmun’i chrormum, copper, iron, lead manganese nickel, selenium, silver,

thallium, and zinc. P
T 7 e N s
One container shipped each on Wednesday, Friday, and Monday s
’ PN
// - - -~
<'\_\‘ 7 /
sl
VA ,/
VA
s 7/
7/ /s
/ /
"
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TABLE 8-7

SAMPLING AND SAMPLE HANDLING REQbRDs

Record Use

Respon\SLblhty / Requ1rements

Field Log Book Record significant events,
observations, and

measurements.

.'ll. \ :

Provide a record of eaeﬂ
sample collected ™
(Appendix B).

Sample Collection Form

7
N N
N

~
\

Sample Label Accompanies sample;

) contains specific sample
identification information.
Chain-of-Custody Seal Seals sample; shipment
container to; prevent
tampering or.sample

transference (A.ppendix B)’

Chain-of-Custody Record ~ Accompanies samples,
provides record of*.
responsibility for custody
from field to disposal of

e_ain}pleL‘

Provxdes a necord of each
samplé number, date of
collection/transport, sample
matrix; analytical parameters
for which samples are to be
analyzed, and condition of
samples on receipt at
laboratory (Appendix B).

Sample Analysis Request *.
Packing List

08/10/94 J:\COLBERT\O&M\QAPP.8-7

Mamtamed by sample
collector; must be bound; all
entries factual, detailed, and
objective; entries must be
signed and dated.

'\.,-COmpleted, dated, and

'\

\

" 7 initialled by sample collector;

maintained in project file.

Attached to sample container

“By analytical laboratory and

completed by sampler.

Completed, signed, and
applied by sample collector at
time samples are transported.

Completed and signed by
sample collector before
relinquishing custody; must
be signed by person accepting
custody; must accompany
samples at all times.

Completed by sample
collector at time of sampling
transport; carbonless copies
distributed to laboratory
(copy 2) and project file
(copy 1).



Parameter

Laboratory Analysis
Chloride

Nitrate
Nitrite
Ammonia

Total Kjeldahl nitrogen

Hardness

Alkalinity
Total phosphorus

Field Measurement

TABLE 8-8

INSTRUMENT PERFORMANCE CHECK

MATERIALS AND FREQUENCY

Check Material(a)

~
TN
\

7 Freguency

Commercially prepared®
standard solution - \l;

Commercially preparecf

N
NS

Daily or every 20 samples®

/. Daily or every 20 samples

standard soluhon <. v

Commercially prepafed

~\

standard solution ~

Commercially prepared
standard solution

Standardi‘zed cuvettes

Commerclally prepared,
standard saluhon

NA,

Standardized cuvéttes

Daily or every 20 samples

. ~
5

b "’:Daily or every 20 samples

Once per year
Daily or every 20 samples
NA

Once per year

pH (meter) ‘ pH 4 7 10 standard buffer =~ Minimum of every 4 hours of
v~ solution field use
~ .
Conductivity “KCI'standard solution Minimum of every 4 hours of
ANy field use
Temperature National Bureau of Minimum of every 6 months
) . Standards thermometer
Turbidity AN \\ Minimum of every 4 hours of
\ \ : field use
. ~ N N i
NN
AN ~

(a) Check materials are subject to change based on actual preliminary instrument qualifying
results.

Standard solution may also be prepared by the laboratory independently from calibration
solutions.

(¢) Whichever is greater; daily is defined as every day the analysis is performed.

(b)

08/10/94 J\NCOLBERT\O&M\QAPP §-8



TABLE 8-9

FIELD ANALYSIS QUALITY CONTROL LIMITS

08/10/94 J\COLBERT\O&M\QAPP.8-9

.’\
," /,‘ .\. N N N
Parameter ~ Units ‘Accuracy>  Precision
pH unit Standard pH units 10.1 pH unif  40.1 pH unit
Specific conductivity umhos/cm _ 5% 5%
AN
Temperature °C $0.1°C 10.1°C
Turbidity NTU Sl 5% +5%
/ N N .\:’, /,’I
N « 4
. ~
AT
N s
N




TABLE 8-10 Page 1 of 4

METHODS AND QUANTIFICATION LIMITS FOR
ANALYSIS OF GROUNDWATER

/
N

;7 Quantification
Analyte 7 , Technique AnaIysns Method Limit
SN

Volatile Organics GC/HSD /EPA8010A® (ng/L)
Dichlorodifluoromethane N NN -
Chloromethane N4 0.8
Vinyl chloride 1.8
Bromomethane _ 3.0
Chloroethane I 52
Trichlorofluoromethane PN -
1,1-Dichloroethylene®™ A 1.3
Methylene chloride® ""-\ S 25
trans-1,2-Dichloroethylene o < 1.0
1,1-Dichloroethane® AN 0.7
Chloroform AN 0.5
1,1,1-Trichloroethane® ' 0.3
Carbon tetrachloride 1.2
1,2-Dichloroethane : 03
Trichloroethylene®™ ;T 1.2
1,2-Dichloropropane 0.4
Bromodichloromethane 1.0
trans-1,3-Dichloropropylene NS 34
1,1,2-Trichloroethane 0.2
Tetrachloroethylene® 0.3
Chlorodibromomethane 0.9
Chlorobenzene L 25
Bromoform 2.0
1,1,2,2-Tetrachloroethane ~ / * % 7 0.3
1,3-Dichlorobenzene "-\_ N 32
1,4-Dichlorobenzene SO S 2.4
1,2-Dichlorobenzene AN 15
Benzyl chloride AN -
Bromobenzene NS -
2-Chloroethyl vinyl ether 1.3
Dibromomethane .-~ -
1,1,1,2-Tetrachlordethane \'\\ --
Trichloropropane 0 -

Semivolatile Organics™~  / GC/MS EPA 8270A (ng/L)
Acenaphthene N/ 10.0
Benzidine Ny S N/AY
Chlorinated benzenes N _ N/A
Chlorinated naphthalenes N/A
bis(2-Chloroethyl)ether 10.0
bis(2-Chloroisopropyl)ether 10.0
bis(2-Chloromethyl)ether N/A
2-Chlorophenol 10.0
4-Chloro-3-methyl phenol 10.0
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TABLE 8-10 Page 2 of 4
METHODS AND QUANTIFICATION LIMITS FOR
ANALYSIS OF GROUNDWATER
Iy Quantification
Analyte Technique Analysis Method Limit
PAEEN

Semivolatile Organics (continued) A NN
Dibutyl phthalate e N0 \, 10.0
Dichlorobenzenes N4 10.0
Dichlorobenzidine 20.0
2,4-Dichlorophenol 10.0
Diethylphthalate 10.0
2,4-Dimethyl phenol N 10.0
Dimethyl phthalate A 10.0
2 4-Dinitrotoluene N S 10.0
2,4-Dinitro-o-cresol AN 50.0
1,2-Diphenylhydrazine ' AN N/A
Di-2-ethylhexylphthalate AN 10.0
Fluoranthene ’ 10.0
Hexachlorobenzene 100 -
Hexachlorobutadiene 10.0
Hexachlorocyclopentadiene 10.0
Hexachloroethane N 10.0
Isophorone N 10.0
Naphthalene A 10.0
Nitrobenzene s 10.0
Nitrophenols 50.0
N-Nitrosodibutylamine 10.0
N-Nitrosodiethylamine e, 20,0
N-Nitrosodimethylamine SUP 100.0
N-Nitrosodiphenylamine N 10.0
N-Nitrosopyrrolidine SN T 40.0
Pentachlorobenzene SN S 10.0
Pentachlorophenol AN 50.0
Phenol AN 10.0
Phthalate esters NS N/A
Polynuclear aromatic hydrocarbons N/A
1,2,4,5-Tetrachlorobenzene 10.0
2,4,5-Trichlorophenol 50.0
2,4,6-Trichlorophend RN 10.0

’ ~ N

Organochlorine Pesticides/PCBs. GC/ECD EPA 8081 (ng/L)
Aldrin N N N 0.1
BHC NS 0.1
Chlordane N 0.1
DDT 0.1
DDT metabolite (DDE) 0.1
DDT metabolite (DDD) N/A
Dieldrin 0.02
Endosulfan 0.14
Endrin 0.1
Heptachlor 0.1
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TABLE 8-10 Page 3 of 4

‘ METHODS AND QUANTIFICATION LIMITS FOR
ANALYSIS OF GROUNDWATER
7 b Quantification
‘ ~Analyte ~ Technique Analysis Method Limit
;s ~
Organochlorine Pesticides/PCBs (continued) PN
| Hexachlorocyclohexane (lindane) h AN 0.1
| alpha-Hexachlorocyclohexane ' h \ 01
beta-Hexachlorocyclohexane 01
Methoxychlor ) 0.5
PCBs Y 1.0
Mirex FA AN 10.0
Toxaphene 5.0
‘0 \\_;.-
Metals (total) AN (ng/L)
Antimony ICP ™. "« EPA 6010 60
Arsenic ' AA, furnace . /EPA 7060 10
Beryllium ICP " EPA 6010 5
Cadmium ICP EPA 6010 5
Chromium .. ICP EPA 6010 .10
Copper S TIeR EPA 6010 25
Iron RN (0} EPA 6010 100
Lead “AA, furpace’ EPA 7421 3
Manganese N ICP EPA 6010 15
Mercury Cold vapor EPA 7470 0.2
Nickel j(oic3 EPA 6010 40
Selenium AA, finace EPA 7740 5
Silver N ICP EPA 6010 10
Thallium AA, furnace EPA 7841 10
Zinc S TN ICP EPA 6010 20
A S
Other Inorganics oY N
Chloride AN Ion EPA 300.0¢ 0.2 mg/L
.~ chromatograph
Nitrate S fon EPA 300.0¢ 0.2 mg N/L
chromatograph
Ammonia Potentiometric EPA 350.3¢ 0.05 mg N/L
Total Kjeldahl nitrogen - Colorimetric EPA 351 0.1 mg N/L
Total Phosphorus .~ ™~ Colorimetric EPA 365.3¢ 0.01 mg P/L
P S
Other Analyses S RN
Turbidity NN Field +0.1 NTU
Specific Conductance . /7 Field +10 pmhos
pH _ Field +0.1 pH unit
Temperature Field +0.1°C
Alkalinity Titrimetric EPA 310.19 20 mg/L
as CaCQ,
Hardness Calculation EPA 6010 0.2 mg/L
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TABLE 8-10 Page 4 of 4
METHODS AND QUANTIFICATION LIMITS FOR
ANALYSIS OF GROUNDWATER
. Quantification
Analyte Technique ~ Analysis Method Limit
i . \7 P
Field Parameters ¢ NI
pH Potentiometric b N \\, 0.1 pH unit
Specific Conductance Conductance "\’ 1 pmho/cm
Cell
Temperature Thermometric_ 0.2°C
Turbidity Nephelometric’ 1 NTU
Bioassay Analyses \
broassay HANAIYSeS N
N
— ~ N N
(a) Methods from EPA 1986 unless otherwise noted. .

(b) Constituents of Concern.
() N/A = not available.
(d) Method from EPA 1983.
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TABLE 8-11

AUDIT REPORT FORMAT />

2. Audit Basis RN
3. Time and Place of Audit N
4. Personnel Contacted
5. Audit Team Members -/ N
6. Summary of Events \ \ ,
7. Findings and Recommendations AN \ { .

a. Positive Findings BN N \‘

b. Negative Findings

8. Required Follow-up (responsible parhes, surnmary of required corrective action, date
of reaudit, if required) ™

9. Distribution of Audit Report and Correchve Act10n Reports.

N
N /
\
\ <
\
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TABLE 8-11

AUDIT REPORT FORMAT Sy

1. Purpose of Audit (,\ N N
. ¢ AN

2. Audit Basis N

3. Time and Place of Audit b
| 4.  Personnel Contacted N
| 5. Audit Team Members

6. Summary of Events e 7

N . N /:
7.  Findings and Recommendations N N
a.  Positive Findings AN \,.?’

b.  Negative Findings

8. Required Follow-up (responsible parhes, summary of required corrective action, date
of reaudit, if required) :

9. Distribution of Audit Report and Con;ectlvef Actlon Reports.

A
N

/
; ~
K . oy
/ “ PN :
N NP ~
~
~ N
N, ~
~ N
~
.
.
N
J/ .. ~
/ g \
s D
&
~ N
. N
AN
N N
~
~
NS
<
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1.0 INTRODUCTION

This Field Sampling Plan (FSP) has been prepared in eonj{énction with the Quality
Assurance Project Plan (QAPP) to address Remedial Action (R{_z{),,pro;:e\ct. sampling activities at
the Colbert Landfill Superfund site. The purpose of the FSP is to proyi\de_\cietailed information
on the procedures to be implemented when collecting groundwater an'a" influent/effluent
samples at the site. These field sampling procedures are intended to provide data that meet the
data quality objectives (DQOs) set forth in the QAPP, and w111 be conducted in accordance with
the quality assurance/quality control (QA/QC) requlrements of the QAPP.

The FSP provides a general description of samplmg frequency However, the project RA
is anticipated to require at least 30 years, and sampling’ frequency will vary depending on
observed conditions during remedial action, based on the operaf\i'onal sampling frequency criteria
specified in the project Consent Decree Scope of Work (SOW) (Section V).

The National Pollutant Discharge El_i;iﬁiﬁéﬁon_ﬁystem (NPDES) monitoring requirements
presented in this FSP are based on the mtenm (_ji_s_.eu_\l‘rfarge requirements identified in the
Washington State Department of Ecology (Eco'log\y)_,-?\pril 6, 1994 letter from Ali Raad (Ecology)
to Dean Fowler (Spokane County). The interin{"digtharge approval expires 90 days following
initial d1scharge, and will be replaced (by Ecology) ‘With final substantive NPDES requlrements
from the interim requlrements )

As a contingency measure to the mtenm NPDES requirements lapsing prior to Ecology S
issuance of the final substanhve requirements this FSP presents monitoring requirements that
extend beyond the 90-day period, based on discussions between John Markus (Landau
Associates) and Ali Raad on March 8, 1994, as described in Landau Associates' March 15, 1994
letter from John Markus to Dean Fowler. If it becomes necessary to implement these

contingency momtormg requlrements, approval must first be obtained from Ecology.
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2.0 SAMPLING OBJECTIVES

The objective of the FSP is to assure that accurate, reproclu_di::léé and comparable data are
acquired during the RA. To achieve this objective, this docqr’heﬁt. détai\ls sample collection,
handling, documentation, and security procedures. These prééeduféé \h\a\ve been written to
comply with the Compendium of Superfund Field Operations (EPA /540/P-87/ 00‘1',. OSWER 9355.014,
September 1987). Standards have been developed for evaluation of the field sampling
procedures with respect to the project objectives. 'I

Any changes in sampling procedures as outli‘ﬁ’éd\iq_ fh_ié document will be described on
the Modification to Field Sampling Plan form (Forrﬁ‘ E-1). 'Approval from the Field Services

Project Manager will be needed prior to implementation of a\n\y‘changes.
3.0 SAMPLING LOCATION, ANALYSIS, AND FREQUENCY

Groundwater and treatment systeﬁ\“i.nﬂqent/e_l:’ﬂuent samples will be collected and
analyzed for selected parameters during Phasé-l_]"of the project. Phase II sampling and analysis

consists of:

® Groundwater: to be collected from 24 compliance monitoring wells and
10 extraction wells to provide data to evaluate interception system
performance and RA progress. Groundwater samples may also be collected
from additional monitoring wells and private wells to evaluate RA progress,
at the discretion of Spokane County

* Influent/Effluent: to be coll_ected from the intake and discharge sides of the
treatment system (air stripping tower) to 1) provide data on the effectiveness
of the treatment system in reducing concentrations of the Constituents of
Concern to levels specified in the Consent Decree, 2) (in the case of effluent)
provide data on selected water quality parameters to assess system compliance
with Nanonal Pollution Discharge Elimination System (NPDES) requirements
governing ‘industrial d1scharges to surface receiving waters, and 3) determine
treatment. system air emissions (by groundwater influent/effluent mass
balance).

* Receiving Water: t0 be collected from one location upstream and one location
downstream of the treatment facility outfall in the Little Spokane River to
provide data on the impact of effluent discharge on algal growth potential for
the Little Spokane River.
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Groundwater monitoring well and extraction well locations comprising the RA
compliance sampling network, the treatment facility, receiving water samplmg locations, and the
treatment facility outfall are shown on Figure E-1. Constituents/ parameters to be analyzed (for
each sampling type and matrix) and the frequency of sampl_\mg are presented in Table E-1.
Analytical methods are described in Table E-2. In addition ta" paraﬁleters; and constituents
indicated in Table E-1, influent/effluent and groundwater samples will be Feld monitored for
pH, specific conductivity, turbidity, and temperature by either mechanical or electronic means.

The number of wells at each Phase II momtormg locatlon is provided in Table E-2 (only
one well is present at each extraction well locatlon) S""" pt"‘* 4 sk it Homm T

RS
. \

4.0 SAMPLE COLLECTION AND ANA[:YS\IS"PROCEDURES
This section presents descriptions of the equipment and step-by-step procedures to be
used for collecting, handling, and analyzmg RA groundwater (Sections 4.1 and 4.2), treatment
system influent and effluent (Section 4.3), and recewmg water samples (Section 4.4). A summary

of sample containers, preservation requlrement__e, ar\d holding times is presented in Table E-4.

41  GENERAL SAMPLING PROCEDURES
This section describes procedures applicable to all sampling performed at the site,
including sampling of grou,ndwater monitoring/extraction wells, treatment system

influent/effluent, and receuhng Waters Thés’e procedures are for Sample containers; Sample

CAUTION:- Groundwater extraction well vaults are confined spaces. Well vaults and
monitoring wells may accumulate methane gas or toxic vapors in concentrations that are
flammable or toxrc Refer to the safety section of the O&M manual (Section 8.0) for confined

space entry proceduresl air momtormg procedures, and other health and safety procedures.

R
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411 Sample Containers )
All sample containers will be QC certified according to EPA ‘specifications and will be
obtained through the analytical laboratory.-'""/'l‘he laboratory will add tf}e proper preservatives to

the appropriate containers prior to sample collection. A

4.1.2 Sample Labels
Sample labels are necessary to properly identify samples Gummed paper labels or tags

are adequate for RA activities and will include the follow{ng 1nformat10n
® Sample identification number
® Date and time ANES
® Name of sampler N/
® Pertinent field information
® Analysis requested.

Labels will be completed and affixed to sample 'antg_iﬁefs prior to or at the time of sampling.

4.1.3 Field Measurements L

Conductivity, pH meters, turbidity, and ten{perature measuring devices will be calibrated
following the instrument manufacturer's procedures (Section 5.0). These meters will be
calibrated prior to sampling,. ancl at Ieast once for every 4 hours of sampling. Calibration
adjustments will be recorded ina log boqk maintained for each meter. After each sample is
collected, the calibration will be cbecked by measuring a standard solution and recording the
reading and the solution temperatu\i'e- on the Sample Collection Form.

Four replicate field measurements of temperature, pH, conductivity, and turbidity will

be made using the followmg procedure:

® Rinse a 250 mi plastlc beaker three times with sample water.

* Rinse the el-e.gtrod,e, _gilp cell, temperature compensation probe, and turbidity
sensor by storing them in sample water for at least one minute.

® Set the automati¢ temperature compensator on the pH meter to the "on"
position.
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¢ Discard the water in the beaker; fill the beaker with new sample water; place
the probes in the beaker for 1-2 minutes or until the reading stabilizes. Read
the temperature, pH, conductivity, and turbidity measurem,ents and record on
the Sample Collection Form. /

® Measure and record three additional sample replxcat'es by reﬁeatmg this last
step; rinse beaker with sample water to be measured between each
measurement. N

¢ Note any problems or significant observations in the "comments" section of the
Sample Collection Form (Form E-2). ‘

414 Filling Sample Bottles

Sample bottles will be filled directly from the Béileg or pump, or other sampling device.

When sampling for volatile organics, bottles will be filled with a\mjnimal amount of air contact.

The followmg procedures and precaghqns will be adhered to when filling sample bottles:

* Bottle caps will be removed carefully so that the inside of the cap is not
touched. Caps will not be placed.on the ground. Caps for volatile organics
analyses contain a teflon-lined septum.” The teflon side of the septum must be
facing the sample to prevent contamination of the sample through the septum.

® The sample bottles will be filled with a_ minimal amount of air contact and
without allowing the sampling equipment or personnel to contact the inside
of the bottles. Tubing or hoses from pumps or sampling nozzles will not be
placed into the sample bottles

® Sample bottles contammg preservahves should be filled completely, but not
over filled. Bottle Caps should be replaced tightly.

® Vials for volatile organics analyses will be filled so that they are headspace-
free (i.e., no air bubbles in-the sample bottle). The caps will be replaced
gently, so as to eliminate any air bubbles in the sample. These bottles will
then be checked for air bubbles by inverting them and shaking the bottle. If
any air babbles "a"ppear, the bottles will be reopened, topped off, and recapped.
If an air bubble.is present after topping off, the bottle will be discarded and
a new bottle will be fnlled

® FEach set of two . or three volatile organics analyses sample bottles will be
placed in a- plasttc bag. Samples should be placed into an ice chest
immediately after collection to prevent loss of volatile organics through
exposure to sunlight and warm temperatures.
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41.5 Chain of Custody

To establish the documentation necessary to trace sample possessmn from the time of
collection, a Chain-of-Custody Record similar to that shown on Form E-3 will be filled out and
will accompany every sample delivery to the laboratory. The record._yvlll. contain the following
information: o~ \\ S S

® Sample identification number

¢ Name of person taking sample

¢ Date and time of collection )

® Signatures of persons involved in the cham of possessmn (the sampler will be
the first person to relinquish custody)

. ~

® Inclusive dates of possession. N
%
The Chain-of-Custody Record will be. completed by field personnel in d or all
sampling. When samples are transferred the- person relmqulshmg the sample sign the

Chain-of-Custody Record and record the date and tlme ‘of transfer. The sample collector will
sign the form in the first signature space. A deSIgnated sample custodian will accept custody of
the shipped samples and certify that the Sampi\é\identification number matches that on the
Chain-of-Custody record. The custodlan will then enter sample identification number data into

the logbook Cj/p}gﬂ’ of the completed Cham-of-Custody Records will be retained by the

include 3 ¢ copy of the Cham-of—Custody Record in its report of analytical results. Project
documentation of sample custody w1_}_1 be verified during regular review of the data validation

package.

4.1.6 Cham-of—Custodv Seal

A Chain- of Custody Seal similar to that shown on Form E-4 (used to detect unauthorized
tampering with the samples) w1ll be placed on the ice chest after collection of all samples and
whenever samples are left unattended The seal will include, at a minimum, the sampler's name
and the date. The seal wxll be attached such that it must be broken in order to open the ice

chest. The seal will be affixed to the ice chest before the sampling personnel relinquish custody
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of the samples. The seal will be broken only by the designated sample custodian upon receipt

of the ice chest at the laboratory.

.
~

4.1.7 Field Records N

Field log books, plus the Sample Collection Forms, will Be"dSed.t\()--re(\fqrd all information
pertinent to the sampling event. The records will contain sufficient Mfdimaﬁon to permit
reconstruction of sampling events without reliance on the sampler's memory. All field log books

and forms will be retained by the Field Coordinator and __secpred in a safe place. ( (1614% /5

41,8 Shipment of Samples

A Sample Analysis Request Packing List (Form E-5) w1ll ‘accompany the samples to the
laboratory. This form will be completed by field personnel and will specify the analysis to be
performed by the analytical laboratory. Samples will be shipped to the laboratory within 24

hours of sampling, except that samples c"r)ll-eEt'ed on a Friday will typically be stored in a \

refrigerator over the weekend and slupped to the laboratory on Monday. Special arrangements
will be made with the laboratory for timely rece1pt of samples collected with short holding times
that are collected on a Friday. -

The samples will be accompanied by a Chdlh—of—Custody Record and will be delivered
to the laboratory representahve authorlzed to receive samples. The laboratory representative will

sign the Cham-of-Custody Record to ver1fy dehvery/ receipt.

~

4.1.9 Sample Handling ’ . “

Sample container descriptiori,"’ --preservation method, and maximum holding time for
planned analyses are presented for each sample type in Table E-4. Sample handling procedures
will depend upon the requlred method of preservation. Each sample that is preserved with acid
will be placed in a separate plast1c bag. As much air as possible will be squeezed from the bags
before sealmg Samples preserved with acid will either be transported directly to the laboratory

by automobxle or will he sh1pped on an overnight carrier. Samples that are not preserved with

acid do not need to be placed in separate bags prior to shipment to the laboratory.
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For all samples, an ice chest will be used as a shipping container. In preparation for
shipping samples, the drain plug will be taped shut from the inside and outside. Approximately
1 inch of packing material, such as asbestos-free vermiculite, w1ll be placed in the bottom of the
ice chest. The sample bottles will be placed in the ice chest. All Ace, chests will contain ice or
frozen gel packs. The ice chest will be filled with sufficient packmg materlal to prevent sample
containers from making contact during shipment. The paperwork accompanymg the samples
to the laboratory will be put into the cooler inside a plastic bag and put into the cooler above
the vermiculite packing. The ice chest will be taped shut w1th strapping tape. At least two
Chain-of-Custody Seals (Form E-4) will be placed on the out31de of the ice chest (one on the front
and one on the back). AN
42  GROUNDWATER MONITORING/EXTRACTION WELL SAMPLING

Groundwater momtormg well and extractlon well sampling will be conducted in
accordance with the procedures descrrbed in the followmg subsections. Dedicated sampling
equipment is installed in all RA compllance monitormg ‘wells and extraction wells; however,
some monitoring wells that are not part of the RA groundwater compliance monitoring system
and that do not have dedicated sampling equlpment may also be sampled periodically.
Therefore, this section presents samplmg procedures for both dedicated and nondedicated

samplmg equipment.

4.2.1 Water Level Measurements"'

For monitoring wells, water levels will be measured with an electronic water level
. N
indicator just prior to purging and sampling. For extraction wells, water levels will be measured

using the dedicated well water level instruments, and confirmed at least quarterly using a
nondedicated electrdr‘t:i'c"'v\iater level indicator. Measurements will be made from the surveyed
point on the top Q’f t_l-‘[e V\rell\.caé‘,i_ng. If a nondedicated water level probe is used, it will be decon-
taminated before‘-a\nd“a\fter each measurement with a distilled water rinse. Depth to water will

be recorded to the de‘ar_egt():.gf ft on the Sample Collection Form (Form E-2).
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422 Purging the Well

b
Prior to sampling, monitoring wells will be purged by removmg at least!th:e? well

volumes of water from the casing using an air-driven, piston, or bladder pump fitted Wxth/ eflon-
lined polyethylene or stainless-steel tubing. If the pump is rgonded{cated, the interior of the
tubing and the pump will be washed with an Alconox and water Eblutioh, rirised with tap water,
and then rinsed with distilled or deionized water following use. The exterio‘i.: of the tubing will
be decontaminated with a high-pressure, hot water pressure washer. During decontamination,
rinse water will not be allowed to drip onto the plastic sh'eet"ing under the decontaminated pump
and tubing. | rars

The well purge volumes for normally sampled gr_pi.mdwater monitoring wells are listed
in Table E-5. For other wells, the well purge volume will be \céilgulated based on the following
formula: one well volume (gallon) = nt r*h x 7.48 gal/ft’; where n= 3.14, r = radius of' well casing
in feet, and h = height of water column from the bottom of the well in feet. Information on
purge volume, date and time of initiation aﬁd._te'rminatiprl of pumping, plus a description of the
physical characteristics of purged water (colqll;“-.t'_ur_bidiry,-"étc.) based on visual observation, will
be recorded on the Sample Collection Form \(Fo‘i"ﬁ':'.E-Z). In most instances, sampling will be
completed the same day as well purging. However, if the well becomes dry during purging, it
will be sampled as soon as the water level has recovered enough to allow collection of the
necessary samples, which may requlre sampling on a subsequent day. The start and end date
and time of purging, as well as the date and time of sample collection, will be recorded on the
Sample Collection Form. : _ \

Extraction wells will nofiriall_y be operating and thus will not require purging. However,
if an extraction well is not operating at the time of sampling, it will be briefly operated (if
possible) to purge the required three well volumes prior to sampling.

Purged watef y\..fi'l'l be disposed of as follows:

® From monitoring wells with a history of contamination below the levels of
regulétor? concern: water will be discharged to the ground, if appropriate
given well location (water will not be discharged to private residence lawns
or other "sensitive” areas)
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® From extraction wells and from monitoring wells with contamination above
or suspected to be above levels of regulatory concern: water will be collected
in a tank or other container, transported to the treatment facility, and
discharged to one of the treatment facility sumps (sump'water is automatically
pumped to the air stripping tower). J/ i

F b

!
N\
N
L N
\

4.2.3 Groundwater Sampling_ |

Groundwater samples from the monitoring wells will be collected with the aid of a

bladder pump, piston pump, or a stainless-steel or teflon banler If the pump or bailer is

nondedicated, it will be decontaminated by washing w1_th an Alconox and water solution, then

“ S J e i
rinsing with tap water, and finally, rinsing with distilled or deionized water @liv?ifn@qse.

"During decontamination, rinse water will not be allowed to drip onto the plastic sheeting under

the decontaminated pump and tubing. The pump (or bailer) will also be rinsed with distilled
or deionized water prior to use at a new location.
The following precautions will be followed when using a nondedicated pump or bailer

to collect groundwater samples:

* Between decontamination and placemeént’in the well, the pump or bailer will
not contact any surface except the inside of a clean carrying case

¢ The pump or bailer will be lowered sléwly into the well

® The pump or bailer will not be allowed to come into contact with any surface
other than the inside of the well casing.

i Uf

Extraction wells will‘be\ ?.ari:'_lpled.";from the piping drain valve in the well vault \‘,l"'{“'
immediately downstream from the_ nglhead. Sampling procedures are identical to the = \I,)f. A
influent/effluent sampling procedures described in Section 4.3. The required sample line purgrt\eh{" QU'N )
volume prior to sampling is approximately 1/2 gallon (2 L). wwu»

4.24 Monitoring/Extraction Well Sample Quality Control (QC)—Volatile Organics Analyses

Approximately 25 percent of the total number of monitoring/extraction well samples will

be collected as QC samples. The four types of field QC samples that will be collected for volatile
organic Constituents of Concern analyses are: 1) rinsate blank, 2) field duplicate, 3) transfer

blank, and 4) trip blank. Whenever possible, every tenth sample will be either a duplicate or a
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transfer blank. Trip blanks will accompany each ice chest containing groundwater samples for
volatile organic analyses. The types of field QC samples are describéd below:

® Rinsate Blanks: For wells that are not equipped w1th dedxcated sampling
equipment, a minimum of 5 percent of the total number of non-QC
groundwater samples (collected from monitoring and extractlon wells without
dedicated sampling equipment) for VOA will be collected as rinsate blanks to 2.
check equipment decontamination procedures. Rinsate blanks will' be collected
following sampling from wells that are expected to contain relatively high
concentrations of volatile organics. Equipment rinsate blanks will be prepared
without making any special effort when ;decontaminating the sampling
equipment. The rinsate blank will consist of- dexomzed/ distilled water poured
over the cleaned sampling equipment and- collected into septum vials (appro-
priately sized containers) for laboratory ana1y31s

® Field Duplicate Samples: A minimum of 5 percent of the total number of water
samples will be collected and analyzed as field duplicates. Ata minimum, one
duplicate will be collected from each of the South and West Interception and
East Extraction Systems during RA sampling. Duplicate samples will be
collected by alternately discharging-the pump or bailer into duplicate sample
bottles. Each duplicate sample will have a separate sample number and
Sample Collection Form so that laboratory personnel will not know the sample
is a duplicate. :

¢ Transfer Blanks: A minimum of 5 perCe_nt"of the total number of water samples
will be sent to the laboratory as transfer blanks. A transfer blank will be
collected by transferring deionized (DI)/distilled water, provided by the
analytical laboratory, into-a set of sample bottles. Each transfer blank will be
identified and logged on a separate Sample Collection Form. Upon return to
the laboratory, the transfer blank will be analyzed as if it were a field sample,
following the same QA/ QC procedures as ordinary samples.

¢ Trip Blanks: One trlp blank will be included in each ice chest containing
groundwater samples. A trip blank will consist of a sample bottle filled by the
analytical laboratory with deionized/distilled water. The blank will remain
with the sample bottles in transit to and around the site during sampling and
the return trip to the laboratory. At no time during these sampling activities
is the trip blank to be opened. Upon return to the laboratory, the trip blank
will be analyzed as if it were another field sample recewmg the same QA/QC
procedures as ordmary samples If no volatile orgaruc constituents are
detected in‘any sample in a ice chest, the accompanying trip blank need not
be analyzed '

T~

08/10/94 JANCOLBERT\O&M\MANUAL APE E-11



43  TREATMENT SYSTEM INFLUENT/EFFLUENT SAMPLING

Samples of treatment system influent/effluent will be collected and analyzed during
Phase II project activities to evaluate the efficiency of the treatment - system in removing the
Constituents of Concern and to evaluate system comphance wrth NPDES requirements.
Treatment System influent/effluent sampling will be performed in - accordance with the

procedures described in the following subsections.

4.3.1 Sample Collection Procedures A

Samples of treatment system influent/ efﬂuer‘_\_t/wi'\ll be collected from sample taps on the
influent and effluent piping. There are five influentls\ample ._t;aps, one on each of the three well
system influent headers, one on the combined influent pipeline, and one on the treatment system
bypass pipeline. The influent sample taps are located in the treatment facility process area at
the sample sink. One effluent sample tap is located on the discharge line from the air stripping
tower, approximately 4 ft upstream of the’ dlscharge line shutoff valve HV 24-3. Each sample
tap line terminates with a needle valve that. regulates the flow of the water to be sampled.

Sampling will be accomplished as either grab or composite samples, as indicated in Table

E-1. Grab samples will be collected using the followmg procedure:

® Open sample line 1solat10n valve at connection to pipeline (influent sample
lines only) '

® Open needle valve and purge sample line (see Table E-6 for sample line purge
volumes) S -

* (lose needle valve part_iall'j{' to adjust flow to gentle stream
® Fill bottles using proceddres_\_s\et forth in Section 4.1.4

¢ Close needle valve and sample line isolation valve.

Composite samples w1ll be collected using the following procedure:

® Install. two valve flow splitter on sample line (to allow simultaneous collection
of sample and bypass of sample line purge water). Use teflon tape, not
plumber's. putty, if necessary to seal threaded connections. Provide needle
valve for sample tap and ball valve for purge water. Valves must have hose
barb-type outlets,’

® Open sample line isolation valve at connection to pipeline (influent sample
lines only).
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¢ Open purge valve and purge sample line (see Table E-6 for sample line purge
volumes). o~

® Close purge valve partially to achieve desired purge flow rate (see Table E-6
for purge flow rates). PN

® Prepare composite sampling container [low-density polyethylene (LDPE) bag],
which must have a cap with hose barb and approximately 3 ft of tygon or
teflon tubing.

¢ Open needle valve and adjust flow rate to evenly fill container over desired
sampling period. Verify flow rate using graduated cylmder Calculate desired
flow rate by: S

Q=63xV/t where: Q = Sarnpl'e flow rate (mL/min)
V =-Sample container volume (gallons)
t = Composite duration (hours)

or Q=1667V / t where: n

Q = Sample flow rate (mL/min)

V = Sample container volume (liters)
...t = Composite duration (hours)

For example, for a 5-gallon contamer and a 24 hour composite duration, the required
flow rate is: oS

Q=63x5/24=13mL per____rninute

NOTE: Significant changes in pipeline pressure may alter sample flow rate.
Therefore, pipeline pressure must be monitored during the sampling period.
Influent pipeliné pressure can be read directly from the line pressure gauge or at
the treatment facrhty main control panel. Effluent pipeline pressure is equivalent
to depth of water inthe air stripping tower clearwell.

¢ Temporarily connect the LﬁPE\ bag to purge valve. Fill bag approximately 10
percent full of water. Disconnect bag from purge valve and squeeze to
remove all air bubbles from bag After air is removed, hold bag upside down

it emptles and prevent entry of air into bag. When bag is mostly collapsed
and dramage flow slows, pinch tubing end closed.

. Connect tubmg to needle valve; prevent entry of air into tubing. If more than

sahsfactory results are obtained. Note sample start time in sample collection
log book. '

® Place bag in cooler with ice.

® Monitor filling of bag periodically during compositing period. Monitor pipeline
pressures. Add ice as necessary.

08/10/94 J\COLBERT\O&M\MANUAL.APE



® At the end of the compositing period, pinch the end of the sample tubing
closed and disconnect tubing from the needle valve. Take:care to prevent air
from entering tubing or bag. Manipulate bag to mix contents.

® Invert bag and unpinch hose so that bag drains. Flll §a;mple bottles using
procedures set forth in Section 4.1.4. AN

* Close needle valve, purge valve, and sample line isolation valve. K

432 Treatment System Ouality Control (QC) Samples

Approximately 20 percent of the total number of treatment system influent/effluent
samples will be collected as QC samples. Whenever: possLble, EVery tenth sample will be either
a duplicate or blank, and will be collected in the followmg order 1) duplicate, 2) transfer blank,
and 3) trip blank. Rinsate blanks will not be collected because samples will be collected from
dedicated equipment (i.e., sample ports permanently installed on the stripping tower). The types
of field QC samples are described below

® Field Duplicate Samples: A minimum of 5-percent of the total number of
influent/effluent samples will be. collected and analyzed as field duplicate
samples. Field duplicate samples. will-be collected by alternately filling
duplicate sample bottles. Each duphcate sample will have a separate sample
number and Sample Collection Form so that laboratory personnel do not know
the sample is a duplicate.

® Transfer Blanks: A minimum of one transfer blank will be collected every
twentieth sample by. transferrmg DI/distilled water, provided by the analytical
laboratory, into a set of sample bottles. Each transfer blank will be identified
and logged on a‘separate -Sample Collection Form. Upon return to the
laboratory, the transfer blank will be analyzed as if it were a field sample,
following the same QA/ QC procedures as ordinary samples.

® Trip Blanks: A trip blank W1ll accompany each ice chest containing stripping
tower samples to be analyzed for volatile organic compounds. A trip blank
will consist of a. sample bottle filled with DI/distilled water by the laboratory.
The blank will remain with the sample bottles in transit to and around the site
during’ sampling and the return trip to the laboratory. At no time during
these sampling activities is the trip blank to be opened. Upon return to the
laboratory, trip blanks will be analyzed for at least one out of every five
sampling events' (about 10 percent of the total number of influent/effluent
samples). Additionally, the trip blank will be analyzed if anomalously high
concentrations or low detections are reported by the laboratory for the
associated effluent sample. The trip blank will be analyzed as if it were
another field sample, following the same QA/QC procedures as ordinary
samples.
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44 RECEIVING WATER SAMPLING

Receiving water sampling for aJl\gElnggwth potentlal will be conducted at two locations
in the Little Spokane River, as shown on Figure E-1. One location i is upstream of the outfall, and
one location is approximately 300 ft downstream of the outfall,’ at the edge of the mixing zone.

All receiving water samples will be collected as grab samples. The sample collechon procedure

is as follows:

Collect sample from shore or wading zone using a 15-ft telescoping aluminum
pole Affix sample bottle to end of pole usmg rope or twine (do not use tape),
a bottle clamp, or a basket. S

Note: When sampling for volatile orgamc cornpounds or for other
parameters that require a preservation agent (e.g., acid), collect sample in
1-L glass bottle (or other container as approprlate) and transfer sample to
final container immediately following collection.

When sampling into final container, decontaminate outside of sample bottle
before sampling by washing with an Alconox and water solution, then rinsing
with tap water, and finally, rinsing with distilled or deionized water. When
not sampling directly into final coritainer, decontaminate inside and outside
of intermediate container before samplmg and between each sample location,
as described above. .

Remove cover from sample bottle.

Using pole, extend bottle over river, toa pomt slightly upstream from sampler.
With bottle opening facmg upstream, lower bottle gently into water, and push
down until bottle is’approximately 1 foot below water surface. Fill bottle
slowly and continuously. Keep pole pointing slightly upstream. Gently raise
bottle from water; keeping bottle as full as possible. Swing bottle to shore.

Fill sample bottle froth \_in&Er\mediate container using procedures set forth in
Section 4.1.4 (if applicable), >

Cap sample bottle and place in ice chest.

5:0 ‘FIELD INSTRUMENT CALIBRATION PROCEDURES

51  pH METER®

The pH of water- sémples will be measured using the instrument manufacturer's
instructions for calibration and use.
Compensation (ATC) will be used at a minimum of every four hours during sampling. The

manufacturer's instructions follow.
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Model: Orion Research SA230 ph meter

MEASUREMENT PROCEDURES

pH Measurements
For maximum accuracy:

Perform a two butfer cafitrancacnce atthe Beginning
of each day. This procecure c:cvides the correct set-
ting for the °C/slope canrcl. Subsequent measure-
ments can be made after a single buffer calibration.

Use ATC probe to automazcally compensate for
changes in sioce dué to vanzacns in samcie temper-
ature.

Two Butfer Calibration (With ATC)

1. Plug ATC prote intincutjzexs and adijusz °Clslopa
controtknob to 25 °C. Slice mode switcn to temper-
arure. Verify that ambient temperature ts Sisplayed.

2. Place elecyodesin pH 7 tuifer and stirmicderately.
3. Siide mode switch to pH. Allow reading to stabilize,

then adjust calib conuc! so that correcs Buifer value
at that temperarure is disciayed.

4. Remove elecrcdes from the buffer solution. rinse,
and place slectodesin secsnd buffer. Stir moder-
gizly. Allow reading 16 swizhilize.

Aciust °Clslope contol umil correcs value of sec-
ond bufier is displayed. Aemave elecocdes from
sclution, rinse and place elecrodes in sermple. Stir
mcderately. Allow reading o stabilize.

€. Reccrd pH value displayeZ.

i

Two Butfer Calibration (Without ATC}

i. Sample and buifer temperziure must be equal. Set
°Clslope conwol to buifer tamperature (°C).

2. PlaceelecTodein pH 7 buifer and stir moderately.

3. Siide mode switchto pH. Allow reading to stabilize,
then adjust calib control so that correcs Suifer value
at thar temperature is disglayed.

4. Remove elecTode from the bufter solution, rinse,
and place elecrode in secand buffer. Stir moder-
ateiy. Allow reading to sabiize.

Acijus: °Clstope contcl unil carrec: value of sec-
onc tuiler is disptayed. Aemove elecrode from
soluton, nnse and place slecrode in sample. Stir
moderately. Allow reading to siabilize.

'(Il

. Fsecofd pH value displayed.

If sample temperaure differs significantty frem the buf-
fer temperatures used to calicrate, an adjusanent can
be made. Raise or lower the °Clslope contra! from its
Current seming, described in siep S, by the differenca
between the actual buffer temgerature and the sample
temperature. For maximum accuracy use ATC probe.

02/25/92 COLBERT\QAPIM\QAPP APB

Single Buffer Calibration (With ATC)

The ATC probe reslaces the manual temp/siope con-
trof on front panel with automasnc ccmpensation based
on sensed samzie temperature.

1. Plug ATC greoe into input jacks and adijust °C/
slope contrei knob to 257C. Slide mode switch o
temperaiura. Verly that ambient temperature is
cisplayed.

2. lfincorrec:. zciust °C/slope conuol knoo untit acual
temperature is disglayec.
3. Place elecaces in a buiter solution with pH value

within 1.5 urits of the expecied sample value and
stir mocerzataty.

4. Siide mode switchto pH. Allow reading to siabilize,
then adjust calib control so that pH value of buffer
is displaye<.

Remove elecodes from thé buffer solution, rinse,
and place siecrodesinto sample. Stir moderately.
Allow reacing to stahilize.

(9]

6. Recaorc pH value disolayed.

Single Butfer Calibration (Without ATC)

1. Sampleand bufiertemperaiure must be equal. Set
°C/lslope ccnwol to butter temperature (°C).

2. Place electTde in a buifer solution with pH value
within 1.3 unis of the expected sample value and
sir modera:isiy.

3. Siide mode switchto pH. Allow reading to siabilize,
then acjus: calib contrel so that correct buffer value
at that temperature is disglayed.

4. Remave elecrodes from the buffer sotution, rinse,
and place eiectrodes into sample. Stir moderately.
Allow reacding to stabiiize. :

5. Recorc pH vatue displayed.



5.2 CONDUCTIVITY METER

The conductivity of the water samples will be measuréd using the instrument

manufacturer's instructions, which follow.
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Model: Amber Science Series 500 #604 Conductivity Meter

COMCUCTIVITY STANDARDS

' Approximate Weight of KCl in Conductiaons in
Normality grams/1000Q grams Micromhaos @ 25°C
of Salution
1. " 71.1352 111,342
-1 7.41913 12,856.0

.01 .745263 1,408.77

MAKING CONDUCTIVITY & TDS MEASUREMENTS
nith The Madel 604

I Cell Constznt determination
Power "ON" (Lo Batt not on)

! Cell connected

Function to A. T. C. "ON"
Rznge to "2000"us

Using three samples of the 718 pd standard
solution (shipped with the Model 604), held

at 25°C, dip the cell in the first solution.
Allow the cell to temperature equilibrate to

the Sstandard solution. Withdraw cell and dis-
pose af excess solution. Do not touch or wipe
of f the cell. Repeat this process in the sec-
ond sglution. Place the cell in the third sol-
ution for measurement. Measurement is to be
made once cell is in the third solution. This
reading will be most accurate if the measure-
ment is made as soon as the cell is dipped in
the third solutiaon. Readings may change in

saome cases due to gases or other impurities
absaorbed from the atmosphere. Using the calibration
tool set the standardize control to dispiay .718. B8y
changlna the Function Switch to the standardize positiaon,
the constant maybe read directly from the display. (Example:
9.96; 10.G0; 10.04). The Instrument is now ready to make
percise c:’:nductivity measurements. In making measursments
of unknown saluticns, select '200,000'on Range Switch,

ATC "ON" with Function Switch. Using .three samples of the
‘unknown solution', rinse the cell in the first sample
solution.

Rllow the cell to temperature equilibrate

in the solution. Withdraw cell and dispose

of excess solution. Do not tauch or wipe off
cell. Repeat this process in the second sample
salution. Place the cell In the third solution
for measurement. Measurement is to be made as
soon as cell is in the solution, Having selected
the appropriate range for reading, record same.
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Preventative Maintenance
1. The Mccel 604 recuires no periodic maintensnce. .

| 2. Cleaning of the Model 604 should be done with 3 mild

1 ' Soap soluticn and a damp cloth.

| CAUTION -
: 00 NOT ALLOW FLUIOS TO RUN INTO THE INSTRUMENT.

ZERQ CALIBRATICN

Checking for preper Zero af Instrument.

Select ATC "ON"

Power "ON"
| Cell connected (Dry & Clean) ,
Select these two ranges - 2 & 200,000 micromhos. In bath
positions the Digital Display should read @ plus or minus
a count. If not a Zero Calibration should be perfarmed.
Remove four attaching screws on back of cover. Remove
back cover. Ccnsult the Companent Layout Diagram (Reverse
Side) in this publication for the location of R49 & R69.
Diagram is found on page 12. R49 & R&9 maybe accessed
from reverse sice of board. Holes are provided in FC
Board for this purpose.

Instrument Power "ON"

Function Switch ATC "ON“

Range Switch "Z0O,00Q"

Cell connected (Dry & Clean)
Adjust R42 for zero reading. Pasition Range Switch
to "2". Adjust R69 far a Zero reading. This completes Zera
Calibration. Reassemble the Instrument.

USzR INFORMATION

1. Care musi be taken to avoid solution 'carry over'.

to be measured before the actual measurement is made.

2. Equilibraiing the Cell - Agitate the cell in the
solution to expediate temperature equilibration,
and also zssists in the disledging of air bubbles

3. Immersion of Cell - Cell is to be immersed in the
solution a minimum of 14 inches for proper
measurement.

4, Therministar Time Canstant - The Cell'’s Thermin-
ister time constant is approximately eighteen
seconds.

5. Sample Measurements - Minimum amount of solution
required for measurement - 1 ml in 10 mm test
tube (ID).
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53 THERMOMETER
Model: Taylor Pocket Thermometer #21430-1 \
(Range = 30° to 50° C) 7
1. Thermometer Calibration Procedure o0
a. Each thermometer is labeled with an identifying number. “The thermometer
calibration will be documented in a dedicated calibration log book. All instrument
calibrations and repairs will be recorded in the calibration log. The log book will
describe the thermometer (make, model, purchase date, serial number, probe type,
etc.). Sy
b. All thermometers will be calibrated agalnst an NBS traceable thermometer, which will
not be used in the field but will be retained at the treat'ment facility as a calibrated
standard. -« ] _
¢. Thermometers will be calibrated immediately after \}Surchase and every six months
thereafter, or if any unusual readings are obtained.
2. Temperature Measurement Procedure

a.

b.

Immediately prior to cahbratron the 0perator will enter his or her name, the date, and
the time of calibration in the log book. ‘The instrument will be calibrated indoors.

A two-point calibration will be conducted as follows: first, both the thermometer
being calibrated (i.e., the field thermometer) and the NBS-traceable thermometer will
be immersed in a container of ice and- water. After waiting for the reading to
stabilize, the operator will record both readings and calculate the error on the field
thermometer The prdcedhre will be repeated with the water at room temperature
if it reads within 1°C of the NBS traceable thermometer (1 e., + 1°C). The information
will be recorded as. foIlows '

Date N Temp Temp Error

Initials (ddmmyy) ~ - Time _NBS Field  (FieldNBS)
ML 3/3/88 1324 05 1 105

ML 3/3/88 1324 18 19 +1.0
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54 TURBIDIMETER
Turbidity of water samples will be measured using the’,’ifi,strument manufacturer's

instructions, which follow.
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Modification To Field Sampling Plan

Sample Program Ildentification:_

Material to be Sampled:

Measurement Parameter.________ 7 , R

Standard Procedure for Analysis: _ -

Refterence: I

Variation from Standard Procedure:

Special Equipment, Material or Personnel Required: =

Author's Name: _ )

Approval: - Title: Date: —

Reviewed by:___ -

Comments: e _

Reviewed by:

Comments:—— _____ e ) -

Form E-1
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LANDAU ASSOCIATES, INC.

Edmonds, WA (206) 778-0907 Project _ -

FAX (206) 778-6409 Project No. . _
Sample Collection Form Callecter e

PURGE DATA

Well Condition: Secure ([_]Yes /{_]No); Describe Damage

Depth to Water (from top of welt caslng) __ VYolume of Schedule 40 PVC Plpe 7
Volume Welght of Waler
Begin Purge (mo/dy/yr) S Diameter | 0D. | 10. | Gallinear Fr | Lbsitineal Ft.
End Purge (mo/dyfyr) - . S
- ) _ 11/4° 1.660° 1.380" 0.08 0.64
One Caslng Volume (gal) r 2475° | 2067 | 017 1.45
Gallons Purged I ez oo 3 3.500" | 3.068" 0.38 3.20
& 4500 | 4.026" 0.66 5.51
Well Casing Type/Diameter —— . ps 6625 | 6065 15 12.6
(remove 3 well volumes or until pH/conducllVlty stabl/lze)
Time Val. Purged pH Conductivity Temperature Turbidity
Purge Water Disposal to
SAMPLING DATA _
Sample No. . Date Collected (mo/dyryr) .. ... ____ .
Samgple Location & Depth i Time Collected AM PM
Sample Type (Soil, Ground Water, Other) Weather
Sample Collected with [ ] Bailer [] Pump [] SplitBarrel [] Other -
Made of [] Stainless Steel [] PvC [] Teflon [ Other
Sampler Decon Procedure — —
Sample Description (Color, Texture, Density, Moisture, Turbidity, Etc.) — . _
FIELD PARAMETERS o
Replicate pH Conductivity (uS) Temperature (°F / °C) Turbidity (NTU)
1 ——— — —_—
2 - - _
3 o -
4 _ .
Meters Used for Measurement: pH Conductivity _ _ Turbidity
Conductivity: Range ,ATC [Jon [ ot pH 7: Reads @ °C
Conductivity Std Solution _______ Measured__________ Turbidity Std Solution Measured
ADDITIONAL INFORMATION
Sample Composited Over Time, Distance
Quantity, Types of Sample Containers ___ ...
Duplicate Sample Number(s) ] - - .
Comments: (Why Analyze, Calculations, Etc.) -
Signature ——— Date . Check It addiitional information on back [ |

90

Form E-2
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£-3 wio4

LANDAU ASSOCIATES, INC.
Edmonds, WA (206) 778-0907

Chain-of-Custody Record

Date

Page of,

FAX (206)778-6409

Project

Job No.

Client

Project Location

Sampler's Name

Sample No. Date

Time

No. of

Location Containers

/ Testing Parameters /

Observations/Comments

‘Special Shipment/Handling
. or Storage Requirements

Method of
Shipment

- Relinquished by

Recelved by

Relinquished by

Received by

Signature:

Signature

Signature

Signature

Printed Name

Printed Name

Printed Name

Printed Name

Company

Date Time

‘Company

Date Time

Company

Date

Time

Company

Date Time

I

WHITE COPY - Project File

YELLOW COPY - Laboratory

PINK COPY - Client Representative
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’ CUSTODY SEAL

LANDAU ASSOCIATES, INC. |
P.O. BOX 1029 / EDMONDS, WA 98020-9129 _
PHONE: (206)778-0907 / FAX: (206)778-6409 .  Signature Date

-3 Wio4q




‘ .+ LANDAU ASSOCIATES, INC.
Edmonds, WA (206) 778-0907 FAX (206) 778-6409

Sample Analysis Request Packing List

.  SAMPLER: Sampling Date(s): [ Ship To: For Lab Use Only
Sampling Contact: Date Shipped: Date Samples Rec'd
) 7(name) . T - )
Site Name/Code: Rec'd By:
— — Attn:
{phone number)

Sample Description Sample Condition
Sample Numbers i.e., Requested Analysis, Matrix, Concentration on Receipt at Lab
1. - —— —
2. _
3 — - — —
4, —
5. = — -
6. — = —
7.
8. = — - - -
9 .
10. —_ _ _
" e — =
r
"R b _ _ ) _ ]
[=]
3 13. _ _ _ _ _
)
8 14 __ - _ ) _ _
=
g 15 _ _
g 16. -
<
14
g 17 - — SR — _
- RRT) _ _ _
§ 19— — - N— -
g 20. = —_ -
& For Lab Use Only
g

Form E-5




TABLE E-1

PHASE II SAMPLING AND ANALYSIS PROGRAM

COLBERT LANDFILL REMEDIAL DESIGN/REMEDIAL ACTION®

Page 1 of 3

Project Activity Sample Type and Location Total No. of Samples Purpose of Sampling Matrix Analysis Frequency
Downgradient Grab: - Performance monitoring Groundwater - Indicator compounds (1,1,1-TCA; 1,1- Monthly for first two years, quarterly
Groundwater Compliance Monitoring Well Samples of South and West DCE; 1,i-DCA; TCE) thereafter
Manitoring Well Sampling South System (CD-31, CD-36, CD- 4 Interception Systems
37,CD-38) . - ‘Evaluating progress of - Constituents of Concern (1,1,1-TCA; Annually (in lieu of analysis for the
West System (CD-41, CD-42, CD- 18 remedial action 1,1-DCE; 1,1-DCA; methylene chloride; indicator compounds), during January
43, CD#44CDA5, TCE; PCE) or first quarter sampling, as applicable
East Systémptrere <y K
s - N 22 per sampling event; - Field measurements of pH, specific Whenever groundwater samples are
Ve Vi K "\ or about 3,000 conductivity, turbidity, and collected for water quality analysis
s S % samples. for the 30 temperature
R : g /' \  year life of the project
‘Cross-gradient Gra\B:‘\_\ L 4 ) < .. = Performance monitoring Groundwater Same as downgradient monitoring well Quarterly
‘Groundwater Compliance Monitoring Weéll Samples . s ~.  of South and West samples
Monitoring Well Sampling ~ South System (CD-34, CP-83 / 2 7 7 7. Inierception Systems
West System B 6 “... ;- ‘Evaluating Progress of
i East System ({none}. L o Remedial Action
1 8§ per samplingavent; .-
| “qr up o about 1000
sainples for the 30- )
year life of the’project’ L
(Note: West Systeri e
wells are also down- L ’ » 4
gradient welis. E e
\ Theretore, net increase I : N
in samples is 2 per oo
f event or 240 samples PR =7
total for project). e . .. . L -
Groundwater Extraction Grab: - Operational monitoring *-Groundwater Same as for /uérumyng weﬂ\sampla; At Spokane County's discretior,
Well Sampling Extraction Well Samples of South and West p ’ - T planned frequency is qu_a’mrly
South System 4 Interceptian systems . S, .
West System 3 - Evaluating Progress of ya 7 ‘\.\\ e .
East System 3 remedial action .., 7 e y T
10 per sampling event; v N N
or up to about 1,500 e N -
samples over life of I B \‘/
the project 7 TN
| s 4 - )
| Treatment System 24-Hour Composite: 1 per sampling event, - Evaluate treatment Groundwater - Constituents of Concern (1,1,1-TCA; At Spokane Cdu.nty's \scretip;
| Assessment Treatment System ‘(air stripping or up to 400 total system efficiency (Influent) 1,1-DCE; 1,1-DCA; methylene chloride; planned frequency is monthly
| (Influent/Effluent tower) Influent samples samples for the 30~ - ‘Evaluate effectiveness of TCE; PCE) 7 X4
| Sampling) year life of the project scale control' measures .7 o~ )
- ‘Evaluate mass removal - Hardness and alkalinity At Spokane County's di . J
of Constituents of planned frequency is @-\, -
Concern
- Field measurement of pH, specific Whenever influent samples are

08/10/%4 ) \COLBERT\OUM\M-TAB.E-1

conductivity, and temperature

collected for water quality analysis




TABLE E-1

PHASE 0 SAMPLING AND ANALYSIS PROGRAM
COLBERT LANDFILL REMEDIAL DESIGN/REMEDIAL ACTION®

Page 2 of 3

Project Activity Sampie Type and Location Total No. of Samples Purpose of Sampling Matrix Analysis Frequency
24-hour composite (except as same as for influent - Verify effluent meets Groundwater - Constituents of Concern (1,1,1-TCA; Monthly
noted): samples Evaluation Criteria for {Effluent) 1,1-DCE; 1,1-DCA; methylene chloride;

Treatment System (air stripping
tower): Efﬂuen_t.Sagr__\ples

ks
- ./' ~
- N N,
4 s
s / K i
7 V2 s )
< . . ’
o e L
Grab:

Treatment System (influent
conveyance pipelines) Influent
samples

8/10/%4 ] \COLBEKT\Q&M\M-TAD.E-1

s
e Ve
/ S
__l' / ~
g 7 e
: s
. E

2 per sampling event;
up to 240 samples
over 30-year life of
project

volatile organic
Constituents of Concern
(SOW Table IV-1)

- Evaluate treatment
system: efficiency

- Evaluate effectiveness of
scale control measures

- Meet NPDES discharge
monitoring requirements

- Evaluate mass removal

\ of Constituents of

Concern

- Evaluate the need for Groundwater
treatment before (influent)
discharge (per Consent from
Decree SOW) conveyance

pipelines for
South and
East/West
Systems;
sample from
CP-W1
pipeline not
required

TCE; PCE)

- NPDES parameters:
* Phosphorous

» Nitrate + nitrite, ammonia, total
Kjeldah! nitrogen

 Priority Pollutant Metals (total),
sernivolatile organic compounds,
organo chlorine pesticides
(including PCBs),
organophosphorus pesticides

 Electrical Conductivity

¢ Turbidity (grab)
Whole effluent chronic bicassay™

- ‘Hardness and alkal';__x"li
VAN

Ve ‘\.‘\
- Field measufement 4f pH and T
temperatufe 7 el 7
-

- Consﬂl:uenls*ﬁprmem' 1,1,1-TCA;

L1DCE; 1;1-DCA; inethylene chloride;

TCE; PCE)

Monthly during algal growth potential
sampling, otherwise quarterly

Monthly during algal growth potential
sampling, otherwise quarterly

Quarterly for first year, annually
thereafter

Daily

Daily for first 60 days, then weekly for
first year, then monthly thereafter

W;;tunj days of stanup@
days of startup E

L WA

At Spokane County's d@&g@n,
planned frequency is monthly

Daity




Page 3 of 3 -
TABLE E-1
PHASE Il SAMPLING AND ANALYSIS PROGRAM
'COLBERT LANDFILL REMEDIAL DESIGN/REMEDIAL ACTION®
Project Activity Sample Type and Location Total No. of Samples Purpose of Sampling Matrix Analysis Frequency
Receiving Water* Grab: Up w 6 samples - Evaluate impact an Surface water - NPDES Parameters
Assessment (surface water Little Spokane River, upstream of required sampling receiving water
sampling) outfall period' - Meet NPDES discharge * Algal growth potential Monthly (June - October only).
P monitoring requirements
Grab: ,’/ Up to 6 samples over - Evaluate impact on Surface water - NPDES Parameters
Little Spoﬁane River, cdge of required sampling receiving water
muun} ‘zone d'nwrstream of outfal.l‘ period' - ‘Meet NPDES discharge ¢ Algal growth potential Monthly (June - October only)
y P i : monitoring requirements
’ E e
/ / -

(a) This table presents only that sampling nqun'ed by the Consent Decree; Spokane (bu.nty has the optian to conduct additional discretionary groundwater sampling and analysis. NPDES requirements indicated are interim and may
change in the future when find} teguirements ate established | by Ecology.

®) Each chronic whale effluent bicassay sampling event requires collection of three lndnhdual samples collected every other day over a 5-day period.
{9 During 1994 only. e

4 S
#

/ Tl
VAV AN e
h ’ 7 . s
7/ e
/ _,/‘\
s Ve / .
/ W
Y
s 7 h
7/ Ve
/s
s 7

@/10/%4. |'\COLBERT\OGM  M-TAB E-1




TABLE E-2 Page 1 of 2

SUMMARY OF ANALYTICAL METHODS |

Analyte Analysis Method
: SN N
Volatile Organics ~ EPA BGIOA\,
Organochlorine Pesticides/PCBs EPA 80§1\/"
Organophosphorus Pesticides EPA 8141
Metals (total) ~
Aluminum EPA 6010
Antimony /7 7> EPA6010
Arsenic SN/ 7 EPA7060
Arsenic (V) v ¢ EPA 7060
Arsenic (III) ~ . EPA 7060
Barium ~. 7 EPA 6010
Beryllium " EPA 6010
Cadmium EPA 6010
Calcium EPA 6010
Chromium (VI) EPA 7195/6010
Chromium (total) EPA 6010
Copper EPA 6010
Iron EPA 6010
Lead EPA 7421
Magnesium - EPA 6010
Manganese 7. EPA 6010
Mercury EPA 7470
Nickel AV N EPA 6010
Potassium '« ./ 7 ./ EPA 6010
Selenium "~ O EPA 7740
Silicon N EPA 6010
Silver EPA 6010
Thallium EPA 7841
Zinc-... EPA 6010
Other Inorganits
/Chloride . 300.0
 Nitrate % | 3000
Ammonia / / 350.3
Total K]eldahl nitrogen 351
Total Phosphorus 365.3
Other Analyseé
Alkalinity 310.1
Hardness 6010
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' TABLE E-2 Page 2 of 2

SUMMARY OF ANALYTICAL METHODS

Analyte Analysls Method
SRR N T
‘S NN
Biological Analyses ™ AN N,
Algal growth potential EPA/600/4-89£001
(Selenastrum capricornutum)
Chronic whole effluent bioassay EPA /600/4-89/001

[fathead minnow (Pimephales promelas), a}ga,f
(Selenastrum capricornutum)

08/10/94 J\COLBERT\O&M\M-TAB.E-2




TABLE E-3
NUMBER OF WELLS AT EACH PHAS];‘,"'i\l")
GROUNDWATER MONITORING LOCATION
4 AN
/ N

’/ /'l N N
Well Location ~ Numbet of Wells ™\

A

CD-31 | 1
CD-34
CD-36
CD-37 )
CD-38 N
CD-41 AN
CD-42
CD-43
CD-44
CD-45
CD-48
CP-53

_, W W W W W@ e =

Total

N
>
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TABLE E+4

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Analysis Sample Container® Preservation Holding® Time
Groundwater Volatile Orgamc Compounds 2 each - 40 mL glass vials (leave no Maintain on ice 14 days
PN headspace), Teflon-lined septum cap
I N
Influent/ Hartdness 4-oz plastic HNO,; to pH <2 6 months
Effluent S
“Alkalinity~~ 4-oz plastic None 14 days
Semivolatité Organic “3 /eag_h“-“lfL amber glass; teflon-lined Cool to 4°C 7 days to extraction;
Compounds gap h .0 40 days after extraction
Organochlorine _,----.3\'e‘ach' -1 L amber glass; teflon-lined Cool to 4°C; 7 days to extraction;
Pesticides/PCBs . cap ¥ pH 59 40 days after extraction
Organophorus Pesticides 3‘each - 1-L amber glass; teflon-lined Cool to 4°C 7 days to extraction; |
‘cap’ ' 40 days after extraction |
Herbicides 3 each - 1-L amber, glass <"/ Cool to 4°C 7 days to extraction; :
40 days after extraction |
Metals / s i
Mercury 1-L polyethylene HNO, to'pH <2-. 28 days |
Other metals® 1-L polyethylene HNO3 topH <2 6 months ‘
Other Inorganics s i
Chloride, Nitrate, 1-L polyethylene "Cool to 4°C 28 éay_s; \48\gl\ays, ;
Nitrite 48 hours ™,
Ammonia, total 1-L polyethylene Cool to 4°C /'/28_déys o
Kjeldahl nitrogen, total H,SO, to pH <2 Py
phosphorus Z /-/
(a) Sample container specifications may be modified after consultation with the analytical laboratory.

(®)

(@

Holding times are from date of collection. All samples will be shipped to the laboratory within 24 hours (except as noted for
samples collected on Friday). Arrangements will be made with the laboratory for timely receipt of samples with short holding

times.

Other metals include antimony, arsenic, beryllium, cadmium, calcium, chromium, copper, iron, lead, manganese, nickel, selenium,

silver, thallium, and zinc.
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TABLE E-5

~

Page 1 of 2

GROUNDWATER MONITORING AND EXTRACTION WELL?URGE VOLUMES

N
Well Casing Reference Depth to , h \i;ébth to Purge
LD. Elevation® Water® ™7 Bottom_ Volume®
Well ~ (inch) (MSL) (f) of Well (ft) (gallons)
CD-31 2.3 1853.63 94 08 e
CD-34 2.3 1858.17 %, 110 8
CD-36 23 1844.28 g0 102 8
CD-37 2.3 1846.40 ‘. o ‘ 104 8
CD-38 23 1847.91 T S 109 12
CP-S3 6.1 1845.49 87~ \,' 99 55
CD-41C1 23 1848.64.._ 179 232 3
CD-41C2 23 1349-{9 " 180 290 71
CD-41C3 2.3 1849.41\"\ N7 e ts0 402 144
CD-42C1 2.3 1844.00 v 176 25 32
CD-42C2 23 18872 176 312 88
CD-42C3 2.3 883,63 175 400 146
CD-43C1 2.3 ,,.-""1!839\.98-"'; 172 28 36
CD-43C2 23 184001 172 297 81
CD-43C3 2.3 184052 172 400 148
CD-44C1 23 7 1844.84 175 200 16
CD-44C2 ‘__:"/2.3 h 1844.28 175 248 47
CD-44C3 \ 23 1844.24 175 295 78
~ . N
CD-45C1 23 - 1840.75 172 200 18
CD-45C2 23 1841.40 172 247 49
CD-45C3 23 1841.89 173 339 107
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GROUNDWATER MONITORING AND EXTRACTION WEI_':L;"\PURGE VOLUMES

\

Well Casing Reference Depth to N De)th to Purge
LD. Elevation® Water® Botton“t‘" Volume™
Well (inch) . oMsL (@ ofWell (ft) ~ (gallons)
CD-48C1 23 1849.73 178 243 e
CD-48C2 23 1850.42 A7 302 80
CD-48C3 23 1850.08 o 386 134
CP-51 6.0 1839.59 e < 103 97
CP-54 6.0 1843.52 TN . \ 104 88
CP-s5 6.0 1847.48 88 110 97
CP-56 6.0 184768 87 107 88
CP-E1 8.0 1854.{9 185 253 532
CP-E2 6.0 185770 7 o 141 186 198
CP-E3 8.0 185329 184 280 750
CP-W1 8.0 184502 .y 1% 299 962
CP-W2 8.0 1840.36 T om 278 836
CP-W3 8.0 184172 175 276 790

.

“~

. h ~
(a) Reference points are: 1) for mohitoring wells, the top of the PVC access port nipple on PVC
casing, and 2) for extraction wells, the top of the water elevation access port nipple on the
steel well flange.

(b) From reference elevation, measured April 1994.

() From reference elevation, based on Phase I and Phase II well logs; extraction well depths
adjusted for mstallahon of well vaults.

(d) Purge volume llsted is three times the volume of the water column in the well.
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‘ TABLE E-6

N\
APPROXIMATE SAMPLE TAPS LINE VOLUMES
Sample Liné >, > Purge Flow Rate
Purge® > .During Composite

Source - B Volume® Sampling (mL/min)®
Influent: Well W1 2.5 gallons 3507

(North pipeline in process area) Ay

Influent: Wells W2, W3, E1, E2, E3 /25 gallons 350

(Middle pipeline in process area) AR

Influent: Wells S1, S4, S5, S6 A \.\2'..0 gallons 260

(South pipeline in process area) RN

Influent: All Wells 1.0 gallons 120

Influent: Bypass 1.5 gallons 200

Effluent 50 mL N/A

(a) Purge volume is three times volume of sé‘rnplé line.
(b) Purge flow rate is 10 percent of sample line volume per minute.
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